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MANUFACTURERS. 


R bber 


arrow & Co, Ltd., 
SHIPBUILDERS AND ENGINEERS, 
GLASGO 


= 


oyles 


Reg 


Limited, 
MANCHESTER. 


ee INBERS, TRLAM, 








‘Yarrow Patent . 











ena FEED WATER HBATSRS Pet Boilers, 
Hose Suede SFREDS UP TO 45 MILES AN HOUR. CALORIFIRRS, EVAPORATORS, + p2°¥* 
ont Pies BxrorrrionaD SHaLiow Dravext. CONDENSERS, AIR ik STRATES Messrs. YARROW & CO., UNDERTAKE we. ole 
R Pacifi re Merrill's Patent TWIN for Pump | PRESSING and MACHINING of the various if 
I UBBER, LIMITED c on. acine oast of Yarrow Boilers, such as the Steam ; 
GUTTA PEROHA & RUBBER, LIMI 's by YARROWS, LIMITED, Victoria, na SYPHONIA sTmaa th HAPS ERDUCING VALY ree —> and As a eee for ee and Foreign — r 
‘oron! nada, 0 umbia. © necessary ities, 
# 7 > = SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. ATER SOFTENING and PATRI NG. tr9 UTARROW Ww & 60. Lrp., MN, GLASGOW, 
A ( ; M umford, | td., (\ampbells & Hee. I td. [Tubes and j ohn Bellamy imited, 
. . ama A AND 
. MILLWALL, LONDON, 8B. 4 
OULVEE SERNRE WORKS, COLOHBSSES. “SPROIALISTS IN tewarts and EWERAL ConsravorTionaL Eweurrkns, 13916 


On ADMIRALTY a¥D WAR OrFice Liwts. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, pages 33 and 96, last week. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIO FRED REGULATORS. 


And Auxiliary Machinery as supplied to the 
Admiralty. 2179 


j 7. Wilson &(Oo.,Ltd. 


Birkenhead. 


See Illustrated Advertisément 
Page 135, Oct. 8. 








F comotive hunting (Crasies 


Steam and Toi tesa 


ranes, 
EXCAVATORS, CRANE-NAYVIES, GRABS, 
CONCRETE-MIX BERS, 
SHIPS WINDLASSES, WINCHES, and 
DECK MACHINERY. 





or SrawparRp- Sizes on APPLICATION, 















Lisrs 





London Office: 
15, VICTORIA STRERT, 8:W.. 1. 


Qn gz & Donald Ltd., Machine 


TOOL —— Jounsoine, near Glasgow. 

Bor class of Machine see our Illustrated 
Avertisement every alternate week. 1358 
CHANTIBRS & ATELIERS 


A 2gustin ormand 


671, rue de Perrey—LEB HARVE 
(France). 











eorers, B © Boake, achts and Past Baste, 
ubmm e and Submersible Boats. 
NORM ANS Patent Water-tube Boilers, Coal or Ofl 
Diesel Oil Engines. 


Heating. 
Ti lectric L?fts 
\y (OP 70 35 $ TONS.) 
8. H. HEYWOOD & & 0O., LTD., 
DDISH. 
Qteam Feontiaee (with or 
a} pe Lg re or rt 7 
DAVI< 4 PRIMROSE, Lamar? Luoorep,Leira,Epinsurex. 
Brett's Patent Ltr Co 
H{2amers, Presses vane Furnaces, | 25 
Bever, rc Co., Ltd., 


HIGH-cLass BN ALL PURPOS 
also WINDING. NGINRS FOR COMPRESS: 
ud PUMPING EN! 








8143 
























- 


rane 8.—Electric, Steam, 


eee ae HAND 
@Rorar” Motherwell, LL & CO., no 


fee 

















Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


ye Launches or Barges 


Bas, ° 4 complete a, ee es Oil thy 
yosrHe s 0O., Lrp,, Broad Street, Porrsmourx. 


cee AND 
(Sochran TUBE TYPES. 
‘Bol ers. 
See page 17, Oct. 8. 


8205 
Hi lectric ON alos 


8. H. HEYWOOD & 00., LTD., 
REDDISH 


FOR E 
rop orgings 
write 
GARTSHBERRIEB Nt wy ter 4 & FORGE CO. 
__ 50, Wellington Street, Glasgow. 88id 
Tar Guiaseow Rotiine STook sawp Puant Works, 


urst, Nelson & Co., Litd., 
BulldersofRAILWAY een age WAGONS 
ELECTRIC CARS and DESCRIPTION 
or RAILWAY axp TRAMWAY ROLL ROLLING STOCK. 
Makers of Waxrts and Axis, Rauiway Pianr. 
Poreines, SmirH Work, lnonawp Brass Castinas. 
Pressep Srexi, Work oF aul, Kuvps. 
ee eS Works: Motherwell. 
Lon Office : 14, Leadenhall Street, B.C. Od 3382 
Plank Locomotives 
aces and Workmanshi ual to 
Main Line Locomotives e 
R. & W. HAWTHORN, LESLIB ! & 5.00. Lrp., 
ENGINEERS, NEWOASTLE-ON-TYNE 8203 


Pixcavators. 


FROM 50 TO 600 YARDS PER HOUR. 


D. eter, 


1, Umiow Street, 
LEICESTER. 


*\ peneer- [J opwood” Patent 
ppemeer EH Boilers. 


W. H. SPENCER & CO., Hrromim, Henrs. 
‘See page 15, Oct. 8. 8421 


The ((ambridge and pa 
[»strament (Co. L- 


et Se ee Moctcinl 
ss nea 


45, angina eB, LONDON, S.W. 1. 
GOLD MEDAL Intaricon I Recta Awiaoe 
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loyd’s, i 
BROAD then? Of! 0 jane, SERMINGHAM ; 
and LONDON OFFICE— 


Op Broap Srazet, B.0 
LONDON ON WARMHOUSH GOT Upr. Tames 87.,3.0. 
LIVERPOOL WAREHO OUSH—6, Panavise Sr. 
MANCHESTER WARBHOUSE—S, Deawscare, 
CARDIFF WAREHOUSE— Bute Sr, 
BIRMINGHAM WARBHOUS. Nive Srreer, 


8187 


noes Heat eeseraa CS 


e cost eliminating mach 
rite for a ca to usenase of ap 
Mre. Oo., Ltd., London, N.18, © 





BEA: Fie ies 


are foremost as fire fighters. No Acids; No Alkalis, 
a Free 
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Safe to use and sr ready,— 
{0comotive raversers 
(BLEOTRIO). 
REDDISH. 
| Jnion f Passa: (Sompany, 
INSURANOB BROKERS. 
Warenouse Keepers and DisTRtpuTine AGENTs. 
Ohief Office: 381, ARGYLE STREBT. GLASGOW. 
Cables and Telegtams : “ Transit, Glasgow.” 
Engineerin Company, 
meu canter y» 


APpPLi- 
ances Co., Ltd., , Victoria §t., London, 8.W. 1 
8. H. HEYWOOD & OO., LTD. 
RIGHT CONTRACTORS. 
PR IPPING. AG 
We solicit a trial shipment. 8689 
[the Glasgow Railway 
London Office—13, Victoria — awe” 
MANUFACTURERS 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
WHEELS & AXLES. 


CARRIAGE & WAGON i Sone also 
a AXLE BOXES 


€@’S Hydro Puenmatic ABH Ej ector. 
of labour, sete No dust. No 





tects and Surveyors, 43, Bil 
London, B.C. 


Diesel Driven Generators, 
m exoelout aunditlons Low pets. 
R.P.M., » in one ee 

es 
ly ae oa 
Ste arma (im series 460-600 volta), complete 


ith Spare ure and 
xhaust TURBINE SEE, Willane i .0., 200 Kw., 
une’ olte. a , Pumps, &c. 


West Walls, Newcastle-on-Tyne. 8888 


Ko Sale.— 


MOTOR-DRIVEN 
PLANING MACHINE, 

















['ubes and Fittings.|. 
ee 8746 














[)2ckham’s Patent seaendes condition ws new. Make, Buakon £00. 
AD Maa wi tae io NOS ee & CO,, Lep., 
oS | Lamon ees ore eo rato ke oe bai ~ 
Reilway,, Wagon, Couplings | Hx ate big 
and wi os Lm iw Sy pl youry ext ae a 
WELDLESS Lap., Coatbridge. —Great Rastern Road, Stratford, 
” Iron and Steel See 






















Boilers, rs, Tanks & Mooring Buoys 


tT 
Srmis, Perro. a a Sas Sreex 


Soa Rast teens Worx, Rerains oy 


RAILWAY AND aaa ROLLING STOCK. 
Ht Nelson & (Co: Le 


Tas Qeaneow Serene Clee 
MorTrHuERWELL. 


Head: py rightson. & Co” 


LIMITED. 


See Advertisement page 100, Oct. 8. 
on ADMIRALTY LIST. 
J ohn. ohn 


Kirkaldy, Ltd., 
Works: Bones it 


Office: wt, LEADEWHALL §T. 

Ht, near HaRiow, oy 

Bva weary of Distilling Plantes. 

Hetagartng end foe Maing Macher. 

Feed Water 

Eva we 
bebe ye Distillers. 

Main Feed Pum 


Combined cireufating and Air Pamps. 
Auxiliary Surface Condensers. 











1% 





Limirzp, HEBBURN-ON- 
Telegraphic Address; ‘* W: 


T 
BUILD 


Newcastle Shipbuilding ©o., 
Pht, Hebbiarn, 


; . 
OF PASSRENG AND. 
TANK 5 Re | 
build under t <e 
bap te SYSTEM, °. 
10 BUILDI His TO 550 feet. 
RIVER FRONT «aG@ foot. 





[lseirie 


8. H. . 
TOOTH SG OO MD a 





Py tet 
Cables 
Resist 
Sulphur i 
as Se i e 


8291 





“8880 














7434, Offices of ENGINEERING. 


rrespondence Courses for 
B.8c., Inst. O-8., I. Mech. B., all BNGI- 
NUBRING EXAMS. Special Courses and Single 
~ Personal tuition —For full Por, >= 
yto Mz. TREVOR W PHI poe eos. 
.M.Inst.0.B., M,R.S.1., ete., 8-10, 
Chambers, 58, South John Street, Liverpool. 8443 


[*st. C.E., I. Mech. E., B.Sc., 


and = = 4 .—Mr. G. P. 
it ogres M. Inst. O.B., F.S.L, 
M.R.8an.1., ‘PREPARES CANDIDATES personally 
or by corres pondenee, Hundreds 
Courses may commence at any rele "Victoria 
St., Westminster, 5.W 8805 


Penzingtons, University 


‘ORS, 264, Oxford Pay Manchester. 
—, 1876. Postal Courses for all Engineering 
Burl now for LO.R. and 1.M.B- Courses 


pep he passes last ms. 8901 











: Tara are Invited 


of MECHANIOAL 
BRS at 
pneer i, Bro 


K 218 
ABERDBEN CORPORATION WATER WORKS. 





EXTENSIONS, 1920. 


Contract No, 2— 
ADDITIONAL STORAGE RESERVOIR. 


—_ 


The TOWN COUNCIL OF ABERDEEN are 


enders fern Comp potent 


Persons ar. Eee enter tnto a 
the CONSTRUCTION ofa STORAGE RESERVOLE 
and Ancil integra Invereannie, near 
Railway 
The Cork coms about 
. 70,000 cub. yds. Bxcavation. 
sees on cub. yds, Conc: 
» scokaltin ing. 
and 8 fiea- 


The Drawings ma: y be 
tions, Schedules of Quantities and — be ee 





———— eee a 
TENDEBS. 
THE SOUTH INDIAN RAILWAY COMPANY, 
to receive 


LIMITED, are 
[lenders for the Supply of :— 


STHHL AXLES for LOCOMOTIVES (984) and 
ROLLING STOCK. 
Specifications and Forms of Tender may be ob- 
tained at the om cami Offices, 91, York Street, 


Westminster, 8 
Tenders, addressed to the Chsianen eat Directors 
of the South Indian Railway 
marked “Tender for Steel Axles, 








must be left 


with the undersigned oe ees than Two p.m. on 
Tuesday, the 26th October, 1 7 ) 


A charge, which will not heya returned, will be made 
of 20s. for each 
the drawings vary obtained at the Office of Roprrt 
Wauirr, Req nst.C.B., Consulting Engineer to 
the cons, 3, "By On Street, Westminster, 5.W. 

ly e: 
W. B. REYNOLDS, 
For Man ng Director. 

91, York Street, Westminster, 8. 

______ 8th October, 1920. K 291 


OLYDH NAVIGATION. 
GRABS FOR FOR SALB. 
The Trustees of the Clyde Navigation invite 


(fers for Ten Surplus Grabs, 


as they lie ¥ By og pao for dealing 
with ore or coal. The — including pooyeasers, 
areof the sinple-cbetn 6 with removable teeth, of 
a yr of a cubic and a half, and weigh 50 


be inspected at any time b: 
arrangin son with tha Meee io B neer. aeee.! 


Offers for one or more of the Grabs to be lodged 
with vag undersigned on or before Monday, 2oth 





The Trustecs may not accept the highest or any 


offer, 
dese . omenre ny rn 
‘anager a! 
16, | Roberteda Street, G 
llth October, 1 K 226 


BURMA RAILWAYS 5 COMPANY, LIMITED, 


Fae Be Board of Directors of of the eae eo Sees 
Company Limited, are prepared 
ply o of — 


the for the Su 
fication a toot 10s. will 





700 HELICAL SPRI 


ibairman end Di 
for Helical Springs” must be delivered at Priday, 
messy Offices net later 2 12 ae 


_ one of 1920. The Di . 
emselves any or the lowrst nd 
reserve the rans te divide the order. ender bs 


The § gs are Cie Board required in Burma. 


y order of 
W. HOME, 
‘anaging Director. 
199, — Street, . 
ld Broad Street, 
London, B.C. 2. 
12th October, 1920. 


CITY OF MANCHESTER, 


©The Electricit: Commitee of the Manchester 
ve 


tees in * Continthiod with 


OONSTRUCTION of their BART 
WER STATION, Trafford Park, Manchester, 


‘Cowrnacr No. 4.—STBELWORK in TURBI 
HOUSE and SWITCH HOUSE. = 


K 267 





Specification, Napen crr Form of Tender 
Secretary, Mente ty ion to Mr. F. B. Huawes, 


‘3y Town Hall, 
which amount at will be Ndeahea ae es ae 
on pt AS a 


©. 8. ALorr 
Z y endorsed and 


‘Ten a.m.,, 


ed with ‘hate work will be 
wt thn Powe oh ceedeatnemn wheats tcanne 


Tye Corperaion do nt bind themselves to accept 


y of the Specification, Copies of | Nove: 


the she usguige of 0 tena Aas 
withdrawn. 


Davings be seen at the offi essrs. | 
ay ks Sidon sesiiniecss 





btained on and after 15th October, 1920, on a 
eation = the Water Kngineer’s Office, 414, obhon 


Street, Aberd 
‘or each Specification a deposit of Five pounds 
in cash will be required, which a 
er has been accepted, be returned to the 
Tenderer, that he shall have sent in a 
bona fide based on the Drawings, 8 
cation and Schedule of Quantities ded, with 
the Schedule of ——— and other Schedules 
fully priced out in detail and shall not have with- 
drawn the same. Provision is made for adjustment 
of the contract sum to meet alterations in the cost 
of labour and materials, 
The site may be inspected at any time by appoint- 


Company , Limited;} ment. 


Tenders on the Forms prescribed and enclosed-in 
securely sealed envelopes, endorsed “ Tend 
Reservoir” and Mt addressed te the a 


igual must be delivered not later than 5th 


m bers 1920, 
The Town Council ae not me Haig themselves to 
md the lewest or a Aor ag 
GEORGE MITCHELL, M.1.Mech. E., 
Water Engineer. 
Water Engineer's O 


414, Unio tte Aberdeen. 
Jet ber, 1920. K 130 


TO CONTRACTORS, 
BELFAST WATER WORKS. 
MOURNE SOHEMR. 
Cowrracr A. 





For the Construction of the 
“SILENT VALLEY” STORAGE RESERVOIR, &c. 
The Belfast ms and District Water Commissioners 
te receive 
nders- om rerun 
NTRACTORS “ o Bp eat 10ON of 
the “SILENT VALLEY” 
pen os the MOURNE MOUNTAINS. er Deum 
an Hasthen Embankment about 1,500 ft. 
long td 0 ft. high, and « apenee pacit of 3,000 
on gallon, wil et ee Waste 
Channel, and other auxiliary eee also the con- 
struction of a temporary Works Railway. 
Fy Contract or and Specification have 
ee on Commissioners’ Chief Engi- 
neer, ‘Cullough, M. a , Water Office, 
pontennnad Belfast, and rey be inspected at his 
weekday ine aturday), between 
the Sours of te - _ ats 
en and Form of 
Tender, re et Pe obtained from the und ed 
Oe will pele bo ropes Ay the rns of Five Guineas. is 
bea the Commissioners after 
which has not been 
On the Tuesday and each week, com- 
ad | Gaginese will. mest In : eng, She 2th st an t., an Assietant 
pages 5 meet ntending Con at 
, at Ten o'clock forenoon, and 
y them to the ate of of the pro; Works. 
sealed and Sood Fava 


——- 
Valley 8 
eaten tad tae ti Saree pan. on Wednesday, 3rd 

ST Cpbaiedepes 46 not bind themselves to” 


dais the lowest or any Tender, nor will they be 
responsible nig any expenses 18 incurred in making 
W.1. QUINN, 
venue, 


sin ona 


‘Vth September, ssn 
TO CONTRACTORS. 
BELFAST WATER WORKS. 
MOURNE SCHEME. 
Oowrnacr A. 





For the Construction of the m 
“ SILENT VALLEY ” STORAGE RESERVOIR, &c. 


SCHEDULE OF OF QUANTITING, 


Detailed “Schedule of 
ior the abo in the Mourne ge Realy and 
—— witht to Tender tor tie 
“ of " le 
iment be me of te um of Three Guineas Por Copy, 
which sum not be 

z nit i 


- 


September, 


Bx 
~~ 


for Goasa F[fenders 


J 1875 


of FIVE MILES 
: PORTABLE BALLWAY TRAOK. Pers Forms of Tender, 
Schedules and with General 

j , may be obtained from 
Consulting Messrs. neg PALMER 
&TRITTON, Street, Westminster, 
8.W. 1, on of the sam of £1 1s. 0d. (which 
will not be returned). Tenders must be delivered at | men’ 
the above address not later than Noon on W: 3 
27th October, 1920, zk 





METROPOLITAN” sgzauen OF HAMMER. 


SECOND-HAND } MACHINERY. 
The Borough — o aes 


ffers ° for the ly, in 
NE tH ih ee ND-HAND 


One Tubular Of] Cooler, suitable for 2000 Kw. 


ip for forced lubrication. 
Hsctprocating Lift Pump, capable of 
of hour, against a 


One Rectangular Galvanised Iron or Steel tank, 
6 ft. by 6 ft. vat fe. or ehenller on 
Ove Tray, Chain or Plate 
sane with eapporta, rollers 
160 ft. between centres, 
Furth a particulars be obtained from 
a. BELL, Blectrical , 
Blstriity Works, ae Palace Road, 
rs, en Hand Mach = oust 
be delivered to tb to the ieee Electrical jeer, at 
the address above stated, not later than Ninea.m. on 
FRIDAY, 29th Octeber, 1923. 
The Council do not bind themselves to accept the 


lowest or any offer. 
LESLIE GORDON, 
n Clerk, 


gear, 


Town Hall, 
mmersmith W.6. 
_1ath October, 1 1920, 


METROPOLITAN WATER BOARD. 


———— 


=e FOR THE CONSTRUCTION OF 
OVERED SERVICH RESERVOIR 
AT BROMLEY; KENT. 


Ka 





The Metropolitan Water-Board invite 


f | ‘enders for the Corstruction 

of a COVERED SERVICE RESERVOIR of 
a capacity of about five million gallons at Bromley 
— in the Parish of Bromley, in the County of 


Drawings, Conditions of Contract, and a 
tion, may be inspected at the Offices of ¢ Board 
(Chief ineer’s Department), 173, SReotous 
Avenue, Clerkenwell, 8.0., on and after Monday, 


os o4 1920. 
Tender, Conditions of Contract, 

P= ony Bille of Quantities, and copies of the 
Contract Drawings, together with a spare copy of 
the Bills of Quantities, may be obtained from the 
Chief Engineer on prohuet of an Official receipt 
for the sum of £10, which sum must be deposited 
with the Accountant to the Board at 173, Rose 
Avenue, Clerkenwell 3.C. 1. and will be ret: 
on receipt of a bona fide Tender ther with all 
the above named documents, with the exception of 
the spare Copy. of the Bills of Quantities which 

vom 4 be d by the tend . Such payments 
and applications must be made between the hours 
of Ten a.m. and Four p.m., except Thursda: 
Saturdays. 

Sentues. enclosed in sealed envelopes 





24 a 


Particulars 
or for coal. | possible. 





| mean de nis AND 
Two Demonstrators Required, 


the work consists of teaching and class 
— ra £2708 aap and work 
FORSTER! FES. imperial College of Bcicse: 2k 
, en 
, Bouth Kensington, ae 


W., not ister 
than 18th , 1930. K 142 
WIGAN AND DISTRICT MINING AND 
TECHNICAL JA, COLLBGM. 
APR =. LS ge vacancies :— 
a IN MBCHANTOAL ENGINEER 


LuCtO RER In 8 
BOHAN 





pplications ar are Invited for 


K 281 
WOLVERHAMPTON EDUCATION COMMITTRHE. ~ 


MUBICIPAL TECHNICAL SCHOOL. 


equired, as Early as Possible 
LL-TIME LECTURER in MECHA- 

NICAL, “aNGiNmMIING. Universi oulpeiets Degree, or 
a ent, an ce essential, 
Salary £300, risin hy enna increments of £25 to 
a maximum of Py cplication form and further 
particulars can be obtained upon sending stamped 
addressed foolscap envelope te the uanlersigned, 
: oo, must be received by not later than 


October, oa 
. Q&T, A. WARREN, 
‘Director of Education. 
a ven 


rn Wolvechamaghen. K 227 
SUNDERLAND BDUCATION COMMITTEE. 


THE TECHNICAL COLLEGE. 
Princrean: V. A. MUNDELLA, M.A., B.Sc. 


PHYSICS AND Rey ta ENGINEERING 


App lications are Invited for 


y sosmion of ASSISTANT in this 
Department. 
Me ree must have had a 
nical Institution and be qualified to 
he classes ii Physics for neers and in the 
less advanced ren po 4 Blectrical Engineering. 
Full particulars formes of spemestion, , together 
with “* Scale of Selartes rote ulations Governing 
Appointment,” may on application to 
the Principal of tha Technical College. 
Commenci £250 to £370, according to 
experience and qualificatione;“with annua! incre- 
ments of £15 to £400, then by £10 per annum to 








University or 


we. Pyeng with three references or testimonials, 
d reach the undersigned as ae eres: e, 
oan not later than Tu: October 19t 
HEE Tue. 
Chief Education Officer. 
Education Offices, 
16, John Street, 


Sunderland. K % 





to “The Olerk ef the Board, Metropolitan: Water 
Boned. 173, Rosebery Avenue, Clerkenwell, B.C. 1,° 
endorsed “‘ Tender for Reservoir at Bromley,” 

ene dalivored of the Ollnte of tee Beurd 
later than Ten a.m. on Monday, Ist November, 1920, 

The Board do not bind themselves to accept the 
lowest or any Tender. 

A. B. PILLING, 
Clerk of the Board, 
Offices of Beara, 


178, Rosebery Avenue, 
Ceenvesl.. = 0.1, 


30th September, 1920. K 155 





CITY AND OOUNTY OF BRISTOL. 
NEW ROAD, BRISTOL TO AVONMOUTH. 


CONTRACT NO. 
EARTHWORKS, TEMPORARY | BRIDGES AND 
SURFACE WATER DRAINAGE. 


TO CONTRACTORS. 
The Corporation of = ae and County of Bristei 


Tienders ‘ar "the Earthworks 


and DRAINAGE of FOUR SECTIONS of this 
NEW ROAD, about 1j miles in 
between the West me of ali, ine =e 

"a Cottages, Hotwe 
625 yards 1 —_ from 40 te 
embankmen: “"~4 


length situated 
Park and 
a cutting 

feet deep, amet 

Bridges, on Se tints tae noe 

at Sea Mills and the other across 4 i the River Trym 

Rasiway Catapenses nies Joint line, 

a later Too ehiah aus Wwithes 
given to invite Tenders for the work in 

connection with the diversion of 











SUNDERLAND BDUCATION COMMITTEE. 


THE THOHNICAL COLLEGE. 
CIPAL : V. A. Munpetza, M.A., B.So. 


MECHANICAL ENGINEERING DEPARTMENT. 


Apia are Invited for 


the POSITION of ASSISTANT in this 
ad ower 


had a University or 
napeicaa Tnutleatien "he training, combined with 
Good | — experience. 
arsand Seeman ot application, , together 
with le of Salaries ~% Regulations Governing 
Appointment,” mer obtained on applica- 
tion to the Baga of the Technical College. 
menci: ing, £260 to £370, according to 
experience annual incre- 
ments of £15 S to han, then by #10 per annum to 
Applications, with threejreferences or testimonia!s, 
shontd reach the undersigned as soon as possible, © 
and not later than poeeser: October 19th. 
HERBE REE 


Chief Education Officer. 
Bducation Offices, 


16, — Strert, Ko. 
GOVERNMENT OF THE UNION OF 
SOUTH AFRICA. 





DEPARTMENT OF PUBLIC WORKS. 

















& 








Oct. 15, 1920. | 


ENGINEERING. 
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THE DESIGN OF AEROPLANE CONTROL 
SURFACES WITH SPECIAL REFER- 
ENCES TO WING AILERONS. 

By H. B. Irvine, B.Sc., A.F.R.Ae.S., of the 
National Physical Laboratory. 
(Continued from page 463.) 

Comparison of the Efficiences of Control of Ailerons 
on Wings with Differently-Shaped Tips.—In order 


Fig. 10 


: tw 
Aileron Angle (Degrees). 








maximum control. Now, when comparing ailerons | different plan forms of wing tip is preferable to the 


of given chord on wings of different plan form, two 
different ways of obtaining the same maximum 
control present themselves; either the spans, or 
areas, of the ailerons may be made the same and 
the maximum angles through which the ailerons 
move adjusted by means of the gearing so that the 
maximum control is the same in each case, or the 
gearing may be made the same and the spans of the 
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that a fair comparison of the efficiencies of different | ailerons adjusted so that the maximum control is 
ailerons may be arrived at, it is necessary to compare | still the same in each case. It would appear that 
only ailerons which have the same amount of|the latter method of making the comparison for 





former. Leaving out, then, the question of gearing, 
that is, considering the maximum aileron angle to 
be the same in all cases, the most efficient ailerons 
are those which have the greatest ratio of rolling 
moment to hinge moment for a given maximum 
control. This ratio has been plotted for the various 
ailerons in Fig. 10. One point of general interest 
is at once made quite clear from inspection of these 
figures. It is the large increase in the ratio L/H 
for all ailerons at small angles below from 5 deg. 
to 10 deg., and the sharp falling-off at aileron angles 
above from 15 deg. to 20 deg. 

Remembering that, for a true comparison of 
efficiencies of control the amounts of maximum 
control must be the same, it will be seen that, in 
order to compare B.E.2c with 8.E.5 ailerons, the 
curves of L/H for S.E. 5 must be compared with 
curves of L/H for B.E 2c ailerons, which are roughly 
intermediate between the curves for short and 
medium spans. The actual curves for the B.E.20 
ailerons which would have the same amount of 
maximum control as 8.E.5 ailerons have not been 
drawn; but since the curves for B.E.2c medium 
ailerons (which have more maximum control than 
§8.E.5 ailerons) lie above the 8.E.5 curves, 4 fortiori 
B:E.20 ailerons having the same maximum control 
as 8.E.5 ailerons will be more efficient than 8.E.5 
ailerons. This conclusion bears out what might 
have been expected from pre-existing data. The 
R.A.E. found, from full-scale tests (ACA, R, 
and M., No. 532), that the elevators of a tail plane 
with tips of B.E.2c type, that is, with leading edge 
longer than trailing edge, were more efficient than 
the elevators of a tailplane of reverse shape. Such 
a difference in efficiency might be expected to be 
less pronounced in the case of an aeroplane wing 
than in the case of a tailplane, since in the wing 
with shorter trailing edge, the aileron is less favour- 
ably placed for producing rolling moment than in 
the wing with longer trailing edge. 

The results of measurement of the pressure 
distribution over wings of different plan forms 
would appear to furnish an explanation of these 
differences in aileron efficiency. Reference to 
Fig. 11, which reproduces pressure diagrams taken 
from A.C.A., R. and M., No. 347, shows that, for 
the type of wing with long leading edge, the mean 
pressure on the aileron part of the wing remains 
roughly constant, or decreases slightly towards the 
wing tip; for the type of wing with long trailing 
edge, however, the mean pressure on the aileron part 
of the wing increases very considerably towards the 
wing tip. There being no very pronounced move- 
ment of the centre of pressure on the aileron portion 
of the wings, the same may be said of moment about 
hinge in the two cases as of mean pressure on the 
aileron. This being the case it would be expected 
that the rate of increase of hinge moment with aileron 
angle would be greater for the wing with long 
trailing edge than for the wing with long leading 
edge. As regards the efficiency of the “ square 
ailerons, since, for a given movement they produce 
about the same rolling moment as the “ 8.E.5.” 
ailerons, Fig. 10 will give a proper comparison of 
efficiencies. This figure shows the difference in 
efficiencies not to be great on the whole. 

Upper and Lower Ailerons.—It has been mentioned 
already that no great differences in behaviour of 
upper and lower ailerons, with respect to rolling 
and hinge moment, was observed. The same may 
therefore be said of the ratio of these two and, in 
this case, also of the efficiency. An examination 
of all the results, however, shows that there is a 
slight difference in the efficiencies of upper and 
lower ailerons, the lower being, on the whole, more 
efficient than the upper. It is difficult to give 
any figure for the difference as it varies irregularly 
with both aileron angle and angle of incidence, 
but probably does not ever amount to about 10 per 
cent. at the most and the average difference is 
probably less than half this figure. 

Variation of Efficiency of Control with Span of 
Aileron; Span for Maximum Hfficiency.—In com- 
paring ailerons of the same plan form and chord, 
but of different spans, the question of the 
between control column and ailerons must obviously 
be introduced since the necessary movement of the 
ailerons to produce a given maximum 
moment will decrease as the span of the ailerons 
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increases. This question of gearing and its relation 
to efficiency of control was first considered by 
H. Glauert of the R.A.E., in Advisory Committee 
for Aeronautics, Reports and Memoranda, No. 409. 
At this stage a general consideration of the 
manner in which the gearing enters into the question 
of efficiency of control will not be out of place. 
Take some given ailerons and gearing, and suppose, 
for example that, by increasing the size of the 
ailerons, both rolling moment and hinge moment, 
are doubled for any given aileron setting. In order 
that the maximum rolling moments may be the 
same the gear ratio would (assuming linear variation 
of rolling moment with aileron angle) require to be 
doubled in the latter case, and, therefore (assuming 


t2, 


Comparative Efficienegy 


COMPARATIVE EFFICIENCY OF 
AILERONS OF DIFFERENT SPANS. 
CHORD OF AILERONS 0-22 C. 
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also linear variation of hinge moment with aileron 
angle), any given rolling moment would require only 
half the effort on the part of the pilot. Thus, 
although the ratio of rolling moment to hinge 
moment, for a given aileron setting, is the same in the 
two cases, the efficiency of the larger ailerons is 
double that of the smallerones. Itis easily seen that 
in general, relative efficiencies are obtained by 
multiplying the ratio L/H, for a given aileron 
setting, by the gear ratio which is appropriate to 
the given maximum rolling moment. Comparison 
of e ies should then usually be made, not at a 
given aileron angle, but at angles which are the 
same fraction of the maximum. An important 
conclusion at once follows from the above con- 
siderations. It is that, roughly speaking, for a 
given maximum rolling moment. ailerons of given 
size on both upper and lower wings of a biplane are 
twice as efficient as ailerons on either upper or lower 
wing alone. In this connection it is an interesting 
speculation as to whether, in view of the very 
common use by the Germans of ailerons on one wing 
only, this fact was realised by them. 

Its bearing on the question as to the variation 
of aileron efficiency with span points to an increase 
of efficiency with span up to quite a large span of 
aileron. This is indeed the case, as is shown by 
Fig. 12, in which relative efficiency is plotted 
against aileron span for various percentages of the 
maximum movement of the ailerons (B.E.2c) and 
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for spans up to the semi-span. In the experiments 
no measurements were made on ailerons longer 
than two-thirds of the semi-span, but the per- 
formance of ailerons of span longer than this could 
easily be estimated with fairly reliable accuracy on 
the assumption that the additional lengths of aileron 
behaved in a similar manner to the last additional 
length added in the experiments. The comparison 
indicates that the best span of aileron is about 
two-thirds of the semi-span of the biplane; for 
small movements of the ailerons the best span 
appears to be rather greater, and for large move- 
ments rather less than two-thirds of the semi-span. 
The result of the comparison depends, to some 
extent, on the value of maximum rolling moment 
chosen, and the corresponding maximum movement 
of the ailerons. In the case illustrated by Fig. 12, 
the maximum rolling moment is that given by the 
B.E.2c (short) ailerons when set at + 20 deg. The 
curves of rolling and hinge moments used were 


mean curves for the range of incidence 0 deg. to 
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16 deg. A similar comparison made in the cases 
of the S.E.5 and “square” ailerons gave a very 
similar result. 

From the constructional point of view it is 


improbable that ailerons of such large span as that | 


required for best aerodynamic efficiency will find 
favour except, perhaps, for machines of small aspect 
ratio where this span, expressed in terms of main 
chord length is not so great (see Fig. 13). The 
adoption of very long ailerons leads to an increase 
in structural weight combined with a multiplication 
of control levers and cables owing to the torsional 
flexibility of the ailerons. If, however, ailerons of 
span equal to the semi-span of the aeroplane are used 
with a view to their use for reducing the landing 
speed by increasing the maximum lift coefficient, the 
present results show that their efficiency for lateral 
control would not be very seriously impaired, being 
about from 15 per cent. to 20 per cent. below the 
maximum attainable. 
(To be continued.) 





RECENT MACHINE TOOL DEVELOP- 
MENTS.—No. XVI. 
By Joszerpx Horner. 
THs present article relates to the latest design 
of plain milling machine by the Kempsmith Manu- 
facturing Company, of Milwaukee, for whom the 





Selson Engineering Company, Limited, of Queen 





Victoria-street, are the English ives. 
It is a remarkable design, evolved by a firm who 
specialises only in the group to which this machine 
belongs. It is the result of much development, 
and experiment continued through several years 
before the machine was put on the market. The 
details of speeds and feeds have been worked out 
in harmony with the most advanced views and 
stringent requirements of the present day. Many 
details of value contribute to render the machine 
an object-lesson in the higher specialisation— 
details which, though small apparently when re- 
garded singly, have a very high cumulative value. 
Some of these will be obvious from the drawings 
without special attention being invited to them. 
Having been favoured with a number of illus- 
trations that show general relationships and the 
more important details, a selection is given sufficient 
to enable the essential of the machine to 
be understood. Semi-steel is used for the castings, 
and alloy steels for gears and shafts. 

The views of a vertical-spindle machine, Figs. 306 
and 307, page 495, may be studied in this connection. 
The entire operating mechanism is, except for the 
differences consequent on the dispositions of the 
work spindles, and the necessary alteration of the 
heads of the framings, identical in the horizontal 
and vertical spindle machines. Both machines are 
built up from independent standard units. These 
inelude the speed, and feed boxes, and the feed 
transmission boxes to the table, saddle and knee, 
the pump and its connections. 

In Figs. 306 and 307 the same reference letters 
are used, so far as corresponding parts are visible 
as in the detail drawings that follow. The belt 
is seen driving to the main pulley A, enclosed in 
its housing, and running at a constant speed. The 
lever C operates a friction clutch that throws the 
pulley into, and out of action. It comes along 
by the side of the framing to the front; within 
easy reach of the operator’s hand. Details of the 
pulley and its clutch are shown in Fig. 310. The 
speed-box at the head of the column on its right- 
hand side, in line with the pulley centre, is seen 
with its equipment of levers, corresponding with 
the view in Fig. 310. Below it, the shaft J is seen 
coming down to the feed box, the view being 
identical with that in Fig. 314, page 496. A leather 
belt, of vee-section, drives to the sheave wheel L, 
for the quick reverse of the table, saddle and knee. 
The feed shaft is seen prolonged below the feed-box 
to drive the centrifugal pump, shown in detail by 
Figs. 319 and 320, page 497. From the feed-box the 
telescopic shafts are seen, going first to actuate 
the longitudinal feeds of the table, thence to the 
box on the knee for cross-traverse of the table, and 
vertical feeds of the knee. 

The column of the machine, of a semi-steel 
mixture, is ribbed internally, and has few openings, 
and none for the feed-box (see Fig. 317). Mid- 
way up the column a solid dished diaphragm not 
only stiffens the cides, but provides a reservoir 
for the oil for lubricating the speed gears, Fig. 313. 
The base of the column has an encircling flange to 
retain droppings. The knee is solid-plated over 
the top, the cross-feed screw being located centrally 
in a shallow depression in the top plate. The 
bearing slide is extended into a flange above the 
top of the knee. The table is 18 in. wide, with a 
working length of 72 in. The overhanging arm is 
a solid bar of steel, 5} in. in diameter. The counter- 
balancing of the weight of the knee, saddle and table 
is shown in Fig. 307. The eye of a chain is looped 
over a pin in the knee, and the chain passes over 
guide pulleys within the column to a rod on which 
a weight-carrier is suspended. A series of weights 
mutually fitting is loaded on this, the whole moving 
vertically with the movement of the knee and its 
attachments. 

The details properly commence with the main 
spindle, and its single pulley drive, Figs. 308 to 
311. The pulley A is mounted within a housing 
bolted to the rear of the speed-change gear-box 
that is attached to the side of the framing, seen 
to the right hand in Figs. 306 and 307, and in 
sectional elevation in Fig. 310. The pulley has 
@ constant of 400 r.p.m., takes a 6-in. double 
belt, and should be driven by a 15-h.p. motor, 
which will stand an overload of from 50 per cent. 








Oct: 15, 1920. ] ENGINEERING: 495 











RECENT MACHINE TOOL” DEVELOPMENTS. 


Fig.307. 


































j . 308. S . Fi (ea 
SECTION. W.W. Le adiiiaie oF Bi 
. OL 
mb 5. x11 \ 

Ansan 
ie | 

= \= 
- = | 

a u 








SECTION Z.Z. 


























SECTION.Y.Y. 


Fras. 306 To 311. Prarm-Miitma Macurse; Kaemesmrra MANvuracrurrne Company, Minwauxen, U.S.A. ©“ 








496 ENGINEERING. [Ocr. 15, 1920. 








RECENT MACHINE TOOL DEVELOPMENTS. 


Fig. 313. 























ess. 0) 





Fies. 312 To 317, Deraits or PLam-Mitiise Macaig; Kempsmity Manvracrurmse Company, Mirwavxes, U.S.A. 








Oct. 15, 1920.] 


ENGINEERING. 


497 








Fig. 318. 








-_———— - ——_ + + 








RECENT MACHINE TOOL DEVELOPMENTS. 











if 
































of 



































2455.71 














SSS 


SESS 








La 


Fias. 318 to 320. Derarms or Prarms-Mitime Macurye; Kuarpsmira Manvracrormne Company, 


to 100 per cent., according as the work done is 
continuous or intermittent. The pulley is 16?'in. 
diameter, and runs on two radial ball races. From 
it the spindle motions and the feeds are put into 
action through the friction clutch B of the face- 
plate type, actuated by the lever C that comes to 
the front of the column within reach of the attendant. 
The drawing shows the toggle action when closed, 
with the hooked lever, of which there are three, 
holding in opposition to the clutch face. Three 
coiled springs and plungers assist to throw the 
clutch off at the moment of disengagement. 

From the pulley A, 18 speed changes are derived, 
ranging from 14 r.p.m. to 350 r.p.m. in geometrical 
progression, terminating at the large wheel D, on 
the main spindle in Fig. 312. This heavy gear 
of 4-pitch, is located at the extreme front of the 
spindle, and slightly hangs over the bearing there, 
lessening the torsion on the spindle. All heavy 
work is done through this gear, employing cutters 
down to about 3 in. diameter. Its sliding pinion 
is seen in mesh below it, in one with the gear that 
engages with the pinion in the rear of the wheel D, 
the two being operated by the forked lever seen. 





A comparison of the drawings, Figs. 308 to 312, 
will reveal the methods of transmission. Sectional 
views are given in both directions, Figs. 308, 309 
and 311, through the speed gear box that is bolted 
at the right-hand side of the column—compare 
with Figs. 306 and 307. The end sectional view, 
Fig. 313, shows the dotted circles that indicate the 
gear trains. The movable gears are all of the sliding 
type, in preference to using dive keys, or tumblers. 
Only those wheels are in actual mesh that are 
transmitting power, and no more than three pairs 
are engaged at any time in the transmission 
elements. The pulley A, Fig. 310, runs loosely 
on a sleeve that is a prolongation of the domed 
inner end of the pulley housing, which is bolted to 
the speed-box. The ball races are assembled on 
this sleeve between a shoulder, a central bush and 
a nut. One outer race, that to the right, has free- 
dom for movement endwise. When’ the pulley 
is engaged by the clutch B it drives the first motion 
shaft, Figs. 308, 309 and 311, which has four splines, 
and on which the three-stepped change pinions E, 
Fig. 308, are mounted to be slid endwise with a 
clutch lever that embraces the flanks of the central 





gear. This is shown in mesh with its mating gear F 
on the second-motion shaft. The two larger gears 
flanking F on this shaft, engaging with the smaller 
pinions adjacent to E, are made solidly on the sleeve 
with the central pinion F, and the sleeve is keyed 
to ite shaft. Both shafte run in radial ball races. 
The second-motion shaft transmits the different 
speeds to the third-motion shaft G, Figs. 312 and 
313, thence to the main spindle H: The third- 
motion shaft runs in ball races, with provision for 
longitudinal expansion, and has four splines on 
which the sets of gears are clutched along. The 
levers for operating the various i 
Figs. 307, 310 and 311. 
are indicated at A, B, are those of the two gears 
for direct drive, at the left hand of shaft G in 
Fig. 312. The set of three 
a central disc on the shaft 
three positions F, G, H. 
positions C, D, E, moves 
in Fig. 308. The section Y.Y., Fig. 311, 
through these last two levers, and shows their 
spring plungers. 

The main spindle H, Fig. 312, is hollow, 
receive cutter arbors. It is of 
and runs in long coned bearings of bronze, with 
take-up for wear. The bearings have sight-feed 
oilers, to ensure a clean supply of lubricant. But 
the gears run in an oil 313, 
oil is splashed up by their rotation. 
is formed by the solid dished diaphragm shown, 
cast with the main frame. 

The spindle runs normally, or standard, right- 
handed, as indicated by the arrow in Fig. 312. But 
@ reverse is provided, in order to permit of running 
a face milling cutter in the direction opposite to that 
of a spiral or slabbing cutter. The double-ended 
clutch seen on the first-motion shaft, Fig. 308, 
provides for this reversal. It is actuated by the 
lever to the extreme right of the speed-box, Figs. 
307 and 310, in the two positions Rev., Std. It 
is also shown on the section X.X., Fig. 309. 

“The nose of the spindle is modified, Fig. 312, 
to receive cutters to be driven in either direction, 
the method being patented. The spindle nose at a 
is threaded right-handed. The hardened steel collar 
c is threaded right-hand for half ite width, and left 
handed for the other half. The cutter is threaded 
left-hand to fit at b. When using a cutter arbor, 
the threaded collar c remains of the spindle nose 
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serving the purpose of a guard. When a face- 
milling cutter is to be attached to the spindle, the 
collar c is unscrewed until it only holds by one 
thread. The thread on the boss of the cutter is 
then engaged by the internal thread of the collar, 
so that when the collar is screwed back on the 
spindle nose it draws the cutter back to firm bedding 
on the abutment faces d and e. The taper at d 
serves to centralise the cutter. The cutter cannot 
become jammed, and so its removal is easy. The 
same construction is used in the vertical spindle, 
Fig. 318, with the added advantage over ordinary 
methods that the operation of attaching and 
removal is performed from above the cutter, which 
is preferable to the employment of cap screws 
beneathg 

The feeds are derived from the single pulley 
drive at its constant speed, without being affected 
by any speed changes. Close to the pulley A, 
Figs. 308 and 310, at the left are mitre gears, that 
drive a vertical shaft J, going down into the gear-box 
(Figs. 314 to 317) in which the feed changes are 
primarily effected, and making 495 r.p.m. The 
position of the box on the column, with the driving 
shaft J, is seen in the drawing of the vertical- 
spindle machine, Fig. 307. This box on the column 
is only the first element in the feed transmissions. 
There are two others, one on the end of the saddle, 
Fig. 307, in which the speed of the drive is reduced, 
by means of spur gears, and the other box at the 
front of the knee, Figs, 306 and 307, for rating 
the cross, and the vertical feeds. And each 
there is a power-operated quick traverse, which is 
constant, being 100 in.. per minute for the longi- 
tudinal and 38 in. per minute for the cross, and 
vertical movements, The feed Ti range from 
§ in. to 25 in. per minute, available for any spindle 
speed, and all can be made while the machine is 
running. The feed-plate, Fig. 314, shows the 
various lever movements and combinations for 
the various feeds. The quick-return traverse is 
imparted from the sheave wheel K, Fig. 310, along- 
side the pulley, and running with it. This drives, 
by a leather belt, of vee section, to a similar sheave L, 
Figs. 314 to 316, outside the feed gear-box, whence 
the quick return traverses are imparted by the 
clutching of the knob on the end of the shaft with 
the boss of the loosely-running sheave L. The 
views of the feed-box on the column, Figs. 314 to 
317, comprise the external appearance, showing 
the levers, the end view of the sheave pulley, the 
conventional, developed lay-out of shafts and 
gears, as though in one plane, Fig. 316, and the 
end section, Fig. 317—the section on G—H of 
Fig. 314, in which the actual relations are illus- 
trated. The vertical shaft, driven by the mitre 
gears in Figs. 308 and 310 is seen at J. Shaft J 
at 495. r.p.m. drives through the bevel gears seen 
in Figs. 316 and 317, the shaft E, constantly at 
300 r.p.m. Three sliding gears on this, Fig. 316, 
moved by the lower lever on the box, in positions 
P, R, 8, Fig. 314, drive through intermediate gears 
on shaft D to the feeding shaft C connected with the 
telescopic shaft. Gears on shaft B can be clutched 
with mating gears on € at the right, Fig. 36. 
These are meshed by the lever in positions N, O, 
Fig. 314. The lever adjacent, positioned at K, 
L, M, actuates the three sliding gears of shaft (, 
the lever positioned at P, R, S, moves the three 
gears on shaft E. From the combinations obtained, 
the feed changes stated on the plate result. The 
sheave wheel L when clutched drives the shaft D, 
for quick return at 450 r.p.m. These drives and 
reverse are, as stated, available for the longitudinal 
movements of the table, and for cross and vertical 
feeds. The shaft C, Fig. 316, makes from 12} r.p.m. 
to 500 r.p.m., the latter corresponding with the 
26-in. feed, a marvellous rate by comparison with 
those of the machines of a few years since, The 
movements of the table, saddle and knee can be 
operated by hand, by levers seen in Figs. 306 and 
307.. The dials read in thousandths of an inch. 
For one turn of a lever the movement of the table 
is 0-50 in., that for the cross feed is 0+20 in., and 
that for the vertical feed is 0-10 in. The control 
of the table movements is by two levers, one for 
the feed, the other for the power quick. traverse. 
A lever is simply pushed in the direction in which 
the table is required to move. If both should be 
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pushed at once, no accident can result since safety 
devices are provided. The movements of the knee 
and saddle are controlled by a second set of two 
levers. All screws are double-threaded. 
Fig. 318 illustrates the modifications required 
for the vertical spindle machine. It is to be com- 
pared with Fig. 312. The spindle H is identical, 
running in similarly coned bearings and being 
driven in right and left-hand directions. Oiling 
grooves to the journals are shown which do not 
appear in Fig. 312. In each, a babbitt collar 
takes the thrust. The spindle nose is threaded 
with a collar for the two kinds of cutters. 
The splined shaft G, with its sliding gears, is 
seen to be alike in both machines, and also the 
heavy driving gear D. This in the vertical 
spindle machine is carried on a separate shaft 
instead of on the spindle, whence the drive to the 
latter goes through helical mitre gears, keyed and 
screwed to intermediate bosses, the geara being 
of an alloy steel. A bracket is bolted to the face 
of the column to carry the additional elements. 
Ball bearings are used. The thrust bearing for 
the vertical spindle is of the swivel design. Those 
for the transmitting spindles are radial, except 
the front race that carries the shaft for the first 
itre gear, which combines provision for radial 
and thrust pressures. In the fitting of the sliding 
races, longitudinal expansions are allowed for. 
The vertical shaft that is the first element in 


pump, 
compare Fig. 307 with Figs. 319 and 320—for 
cooling the cutters. It is driven through a clutch, 
to be disengaged if a cooling fluid should not be 

uired. The pump is submerged in the reservoir 
in the column. The fluid is conveyed through 
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a l-in. pipe and flexible tube. The drainage from 
the table is taken through a 2-in. flexible hose, 
whence it empties into a settling tank where fine 
chips are separated, and then it overflows into the 
main reservoir in the base of the machine. The 
maximum supply passing through a l-in. pipe is 
about 15 gallons per minute. To lessen this when 
the full volume is not required, a smaller flexible 
nozzle can be fitted. Since the pump is actuated 
from the feed shaft, the supply automatically 
ceases when the spindle is stopped. If the spindle 
is running while work is being set up, the supply 
can be shut off with a throttle valve. The photo- 
graph, reproduced in Fig. 321, illustrates the 
external appearance of the machine. , 





FERRO-CONCRETE PIT-HEAD FRAME AT 
BENTLEY COLLIERY, DONCASTER. 

An interesting example of ferro-concrete work is 
illustrated on 499 and 500, and in our two-page 
Plate accompanying this week’s issue of ENGINEERING. 
It consists of a pit-head frame and heapstead, at Bentley 
Colliery, Doncaster. Before the proprietors of this 
colliery adopted the method of construction illustrated, 
for their No. 2 pit, they had already had experience with 
a ferro-concrete structure at their No. 1 pit, the heap- 
stead there, comprising the whole building from 
foundations to roof, including platforms, gangways, 
&c., having been erected on the Hennebique principle. 
The pit-head frame, however, in that case was of 
structural steel, supported by the ferro-concrete 
building. In the installation now dealt with, as our 
illustrations show, the pit-head frame, including the 
tower and back stays, is of reinforced concrete. 

The main features of this structure may be gathered 
from Figs. 1, 2 and 3, on 499, the first of these 
being a view of the structure, the second a sec- 
tional elevation and the last a plan of the foundations. 
The main building is about 132 ft. long by 32 ft. 
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wide, with a height, from foundations to roof of 
64 ft. The height from foundations to the centre 
Fig%  se€crion AT A.8. of the sheaves is 109 ft. Fig. 3, as already stated, 
gives a plan of the foundations and columns at ground 
level. Above this is the “ horse-hole”’ level shown in 
plan in Fig. 4, page 500. On this level the pit mouth is 
enclosed by the air lock structure shown in plan in Fig. 8, 
the roof being seen in Fig. 1. Above this roof again 
comes the “‘ main level,” and between this and the roof 
roper a platform extends over part of the building. 
he photograph reproduced in Fig. 1 es a gene 
idea of the exterior of the building, while Fig, 9 shows 
an elevation of one side. It is hardly necessary to 
-, point out that in Fig. 9 the building is reversed com- 
rae | pared with Fig. 1. We will deal first with the building 
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shown in Figs. 2and 3. As @ consequence there is a 
difference of pressure between the inside and outside 
of the air-lock structure of about 20 lb. per aq. ft. 
Fig. 8 shows the air-locks-for both men and tubs. 
The leakage is comparatively small, and ferro-concrete 
has been found to answer the purpose admirably in 
this connection. 

The whole structure is supported on concrete, the 
main tower and central portion of the building being 
carried by a block of concrete 50 ft. square and 6 ft. 
thick, previously in ition and enclosing the pit 
mouth. The remainder, and the footings for the 
back stays, are carried by a reinforced concrete raft, 
stiffened by longitudinal and transverse ribs. This 
raft is calculated to distribute a load of 15 owt. a 






























square foot. Details of the reinforeement at typical 
pote are given in Figs. 26, 27 and 28, Plate ° 

he concrete platform itself is 2 ft. 44 in. thick; over 
this is reinforced concrete to a thickness of 5} in., 
while the longitudinal ribs are mostly 8 in, by 
18 im. deep, and the transverse 10 in. wide by 24 in. 
deep. Figs. 26 and 27 show the reinforcing of trans- 
verse ribs to the left hand end of the plan Fig. 3, while 
Fig. 29 shows the arrangement at the point where the 
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back stay joins the raft, the diagonal shown being 
a portion of a diagonal strut extending between the 
two main backstay members. The straight and curved 
reinforcing bars vary from } in. to 1} in. In a few 
cases 1} in. bars are used. The stirrups are l}in. by 
either % in. or in. Towards the outer edges the raft 
is reinforced by additional }-in. bars spaced 6 in. apart, 
while the main platform is further protected round the 
sides by reinforced concrete as shown at the left-hand 
end of Figs. 26 and 28. 

The horse-hole level shown in plan in Fig. 4 consists 
of a reinforced concrete floor for the most part 4 in. 
thick supported by longitudinal and transverse beams 
extending between the columns. The spans vary 
according to position. Where the floor is 4 in. thick 
the reinforcing consists of straight and curved #,-in. 
bars 6in. apart, and }in. top bars 8in. apart. re 
3 in. thick all bars are 8 in. apart. The main longi- 
tudinal beams are 15 in. by 8 in. reinforced by two 
bottom bars j in. to 1f4in. The secondary beams are 
12 in. by 5 in. and 12 in. by 7 in. with two straight and 
curved bars at the bottom of } in. to 14 in. diameter, 
and a single } in. top bar.. The main transverse beams 
are 14 in. by 8 in., with two straight bottom bars and 
two curved bars, # in. to 14, in. in diameter, and two 
}-in. top bars. This level is designed for a load of 2 cwt. 
per square foot. Fig. 8 gives a section of the air lock 
structure, while the details, Figs. 5, 6 and 7, show 
various parts of this portion of the building as end wall, 
columns, &c. 

The main floor is shown in plan in Fig. 29, and the 
details, Figs. 30 to 41, show several typical beams, &c. 
This floor is 4 in. and 5in. thick. In the former parts 
the reinforcing is by $-in. and #-in. bars 5 in. and 
6 in. apart; in the latter by bars # in. and ¥% in. in 
diameter, spaced 5} in. apart. These figures refer to 
the straight and curved bars, the top bars in all cases 
being }in., spaced 10 in. apart. Fig. 39 gives a section 
at the point Z Z indicated on Fig. 29, and needs no 
further explanation. The outer rows of beams for this 
floor take the form of reinforced arches as shown in 
Fig. 9. At the point Y Y a well is arranged in the 
floor to take the foot of the retarder gear. The rein- 
forcement of this section is shown in Figs. 32 and 36. 
Above this floor is a platform extending to the end of 
the building on the “‘ empty ”’ side of the shaft, but for 
a length of only 18 ft. on the other side, as shown in 


Fig. 2. This platform is of reinforced concrete, 6} in. | Jine 


thick, and is designed for a load of 2 cwt. per square foot. 
The roof above is 34 in., carried by main and secondary 
beams respectively 8 in. by 17 in. and 5 in. by 9 in. 
Except for the air locks, only the top floor is enclosed 
by side and end walls. A typical piece of reinforcing 
for the wall panels is shown in Figs. 9and 10. The 
sections, Figs. 15 to 20, give details of this wall panelling. 
The vertical and horizontal bars are ¥ in. and + in., 
spaced 6 in. apart both ways. The panels are 4 in. 
thick. The arch beam reinforcement is by 1-in. bars 
and l}-in. by }-in. stirrups. 

The majority of the columns are 18 in. square from 
floor to the main‘ banking level, with vertical reinforce- 
ment by four corner rods, 14 in. in diameter and ¥ in. 
links p 6 in. apart. Columns in the tub shop at 
the right-hand end of Fig. 2 have embedded in 
a steel I-section stanchion. Above the main banking 
level only the exterior rows of columns are carried up 
to the roof, 


The loads provided for in the main tower and frame | directi 


were as follows: 115 tons for the 10 guide ropes and 
weights, 40 tons for the two cages and chains, six 
empty and six full tubs, pulleys and winding 
These figures resulted in a compression stress on 
back stay of 35 tons due to the gear and of about 
80 tons on the back stay footing, which resolved into 
horizontal and vertical components of 40 tons and 
70 tons respectively. Figs. 42 to 71 give details of the 
construction of the tower and backstay. The main 
vertical load is carried by four columns 36 in. square, 
of which a section is given in Fig. 51. From this it 
will be seen that these are reinforced by sixteen 1-in. 
bars with 4 in. loops 6 in. apart. 
mit the load to the concrete block already referred to 
as enclosing the pit mouth. Above the roof the tower 
is enclosed for a height of about 30 ft. 8 in. by panels 
5 in. thick, pierced on the two sides by windows. 
The front and back sides are vertical, as shown in 
Fig. 43; the two sides have a considerable batter, 
will be seen from Fig. 42. Both these 
particulars of the panel and tower re’ 
detail sections of beams and columns being 
the small sections attached to them. 
of the upper ion of the tower is 
taken at in Figs. 42 and 43. 
- in order to give renee 4 
reinforcing is introduced in 

tari Th Se $0, clam 2 

in. 30 in. (Fig. 42) at about upper platform 
level, about which point they also begin to ge 
so as to be only 12 ft. from corner to corner at t 
pulley platform level (Fig. 57). 


These columns trans- | j 





The backstay construction is illustrated in Figs. 
58, 59, &c. Fig. 58 is a drawing of the backstay proper, 
while Fig. 59 shows the vertical and other braci 
provided for it. It is supported by three pairs 
18 in. by 29 in. columns, and is braced to the tower 
portion by 18-in. by 18-in. horizontal and diagonal 
struts (Fig. 59). Fig. 58 shows the two main legs of 
the backstay to consist of struts 24 in. square, stiffened 
by diagonal bracing extending across the 
between the various floors. At the main level floor the 
bracing is varied in order to secure clearance for the 

orm above. These diagonals are mostly 18 in. 
18 in. The reinforcement is by four corner bars, 
1} in. in diameter, with j-in. links 6 in. apart. The 
ulley platform is 31 ft. 9 in. by 16 ft., the columns 
bei centred apart 20 ft. by 12 ft., and a considerable 
Goeskang extending on the backstay side. A section 
of the tower below the platform is shown, looking up, 
in Fig. 57. Other details of this are given in Figs. 
21 to 25, page 500, which also illustrate a diagonal 
strut added to support the platform ove . The 
junction of the news | and raft is shown in Fig. 71. 
Fig. 70 is a longitudinal raft rib near the same point. 
Fig. 28 also shows details at this junction. 

Some interesting details are given in Figs. 65 to 69 of 
various points where various members join. 65 
shows the reinforcement of the upper portion of the 
tower (Fig. 42). Fig. 66 gives to an enlarged scale 
other details seen in Fig. 42, at the roof level, showing 
vertical secondary 24-in. by 24-in. columns and the 
main 30-in. by 30-in. columns ig. 67 shows 
the junction of the tower, roof and struts for 
the backstay at Z, Fig. 59. Figs. 68 and 69 are details 
of the be peer the latter being at X in Fig. 58, where 
diagonals and horizontal braces join the main member, 
and the former at the main floor level at Y, Mig. 58. 

The work was carried out by the Yorkshire 
bique Contracting Company, Kirkstall-road, Leeds, 
to the designs of rs. L. G. Mouchel and Partners, 
Limited, 36 to 38, Victoria-street, Westminster, to 
whom, with Messrs. Barker, Walker and Co., the 

roprietors of the Bentley Colliery, we are indebted 
fas the information contained in this article. 





25-TON ELECTRIC LUFFING CRANE. 

Tue photographs reproduced on page 502 and the 
ine drawings on page 503 of this issue, illustrate 
a 25-ton electric crane fitted with T horizontal 
luffing gear and balanced jib, two of which have recently 
been supplied to the Port of London Authority by 
Messrs. Btothert and Pitt, Limited, Bath. One of 
these cranes is now in use at the Royal Albert Docks 
and the other at Tilbury Docks. Each is 

to deal with a working of 25 tons at a maximum 
radius of 83 ft. and a minimum radius of 35 ft., but 
auxiliary hoisting gear is fitted to lift loads up to 5 tons 
at radii 4 ft. greater than those above-mentioned. 
The cranes are fitted with the usual travelling and 
slewing motions, as well as with the Toplis luffing gear, 
but as the latter has been previously illustrated and 
fully described in our columns* we need not deal with 
it in great detail on this occasion. We may, however, 
remind our readers that the jib is balanced by a 
counterwe: moving in guides at the back of the 
own in Fig. 1 502, and in Fig. 3 


mounted in bogies to secure an even dis- 
tribution of the and to allow for any inequalities 
in the track. The two central wheels in each set are 





* See Encnrzerine, vol. XCVII, 
page 306, and vol. CVII, page 208. 


,| ropes, so that the former is paid out 





enable the revolving structure to be brought to rest 
in any required position, 

The two lifting barrels with which the crane is 
provided are shown in Fig. 2, which is reproduced from 
a photograph of the interior of the machinery cabin, 
and also in the plan Fig. 4, on page 503. The longer 
barrel, on the left of Fig. 2, is used for the main li 
while the shorter barrel, on the right, is for the auxiliary 
lift. The barrels are driven by a single motor of 
50 brake horse-power, which runs at 550 r.p.m., and can 
be put into gear with either barrel by means of claw 
clutches. Three hoisting speeds are provided for both 
the main and auxiliary lifts, the speed variation being 
obtained by means of three pairs of change wheels. 
For the main lift the hoisting speeds are 20 ft. per 
minute for a load of 25 tons, 33 ft. per minute for a 
load of 15 tons, and 50 ft. per minute for a load of 
10 tons, while for the auxiliary lift the three hoisti 
speeds are 100 ft. per minute, 166 ft. i 
250 ft. minute for loads of 5 tons, 3 
respectively. A solenoid brake, visible in Fig. 2, is 
provided to hold the load in the event of a failure 
of the current supply to the motor, and lowering is 
effected by means of potentiometer braking, 
method of braking has the advantage that the 
motor ~ being ma yey vb and is therefore never in 

run at @ 
welts ee ad on the hook. 
a predetermined s 
each of the 
speed to any reasonably arrange 
is extremely simple to operate as it involves no extra- 
pedals or hand levers, the control being entirely 
verned by the manipulation ot the hoist controller 
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horizontally « 
operation of luffing, and it will have 
that, in both cases, the result is achieved 
and direct manner without employing complicated 
mechanical contrivance. Them y hoamoresight 
at the back of the crane, which, as above-mentioned, 
is provided to balance the jib, is composed of a number 
of cast-iron slabs on two steel wire ropes. 
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It has the 
van of being safer and more convenient for the 
driver the ordinary method of luffing. 
In both of the cranes we are describing the whole 
of the machinery on the cone na is 
by a timber house, and the driver's 


itioned off from the machinery house 
geward 
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25-TON ELECTRIC CRANE WITH TOPLIS LUFFING GEAR. 


CONSTRUCTED BY MESSRS. STOTHERT AND PITT, LIMITED, ENGINEERS, BATH. 
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form, provided at the top of the travelling carriage, and 
distinguiahable the hand rail in Fig. 1, but more 
clearly shown in Fig. 5, gives access to the machinery 
house and driver’s cabin for any position of the revolving 
structure, The crene is operated by direct current 
at 500 volts, supplied to the crane from bare conductors 
fitted in a reinforced concrete conduit indicated b 
dotted lines in Fig. 3, near the left-hand running rail. 
The current collectors, it may be mentioned, are 
suspended from the travelling carriage so as to permit 
a certain amount of lateral movement, due to the 
clearance between the wheel fianges and the rails, 
without causing the plough bar to bind in the conduit 
slot. 

We understand that Messrs. Stothert and Pitt, 
Limited, have in hand a large number of cranes of the 
same type, including several additional ones ordered 
by the Port of London Authority. 





Tax TeanswouTaTion or EvemMents.—When lectur- 
ing on radioactivity and isoto before the Chemical 
Society last spring, Professor F. Soddy remarked that 
if a chemist were given some lead, perfectly free from 
silver, and found silver in it after a time, and if after 
removing that silver, silver reappeared in the lead 
in the course of time, such a ciedited observation 
would ruin the theory of the invariability of the 
elements. We do not know whether or not Professor 
Soddy chose this example purposely, but it is curious 
that Laurent Naudin speaks in the Moniteur Scientific 
of last June, vol. x, ges 120 and 121, of actual 
observations to this effect having been made by the 
late distinguished chemist Schtitzenberger in 1880, 
at the Coll de France. Schiitzenberger had some 
pure lead; he dissolved it in gaseous chlorine and 
reduced the lead chloride produced, by hydrogen at 
high pesmaeraeass * he then found traces of silver 
in the lead, This was repeated several times, always 
with the same result. audin was Schiitzenberger’s 
assistant at the time. Unfortunately Naudin gives 
no details, beyond the few words we have reproduced. 
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THE PRESENT POSITION OF AIRCRAFT 
RESEARCH AND CONTEMPLATED DE- 
VELOPMENTS.* 


By Air Vice-Marshal Sir E. L. Exirveron, K.C.B.,C.M.G., 
C.B.E., Director-General of Supply and Research. 


1. pelt amay mags r is to set before the Conference 
the directions in whic Air Ministry expect or desire 
aircrafi, engines and accessories to develop, and the s 

they are taking to ane about the development they 
require. In the course of it an attempt will be made to 
explain why the developments are required for military 
or civil reasons, and to bring to notice how these two 





interests conflict or converge. 

2. In ‘the five years of the war, 1014 pif = the 
impetus ok entirely military, consideration of expense 
carried little weight, and lines of » however 
promising ulti ly, could not be justi unless they 
showed prospect of practical results before the d 
imminent, but constantly, receding, end of the war. 


The one object was to find a m of solving some 
particular problem in the shortest possible time without 
waiting to reach the best solution. As a result, a large 
number of things were produced through a process of 
trial and error without the underlying principles being 
established, and an elaborate structure was built on a 
weak foundation. T of machines and 

were produced in which much, in fact almost ev: i 
was sacrificed:to performance, and a machine with its 
engine was considered reliable if, after being put thor- 
oughly in order by skilled mechanics, it was reasonable to 
expect that it would carry out one day’s work without a 
breakdown, after which an opportunity occurred for a 
Tucks ncpealall’ ia’ tehotea cuachinch, wenciaimitteadty 
Risks, especially in ting machi were 

taken in the way of lightness of construction because 
the risk of being destroyed by the enemy due to a re- 
latively low was than the risk of 
break up im the air due to of construction. 
There was no need for durability in war, since the life of 
a machine was short in any case, due to hostile action, 
bad aerodromes, or obsolescence of types. 

3. In consequence of this war impetus and the con- 
ditions referred to above, this country had at the con- 
clusion of the war a number of types of machines and 
engines which, though efficient for the purposes of the 
moment and showing great improvements in the details 
of design and construction of the aircraft and the power 
to weight ratio of the , were direct developments 
of their predecessors of 1914. In fact, the developments 
may be described as conventional and not radical. 

4. The same state of affairs was apparent in airshi 
both rigids and non-rigids ; all those in use or under 
cons ion at the end of the war were either copies of 
foreign airships, or the result of the normal progress in 
detail due to the experience gained in designing and 
constructing these aircraft to the development of 
engines, 

5. In the matter of accessories, in which may be 
included armament, navigational. instruments, and 


signalling apparatus, more radical progress is apparent. 
At the g of the war, no aircraft were armed, 
either with guns, machine guns, or bombs, and such 


armament a8 was carried consisted of the hand weapons 
of the crew. By 1918, all aircraft were armed and 
speeded-up Vickers guns firing through the propeller 
by méans of interrupter gear, of which the Constantinesco 
gear was the most successful, were in use. In 
addition, a 14 pounder gun for use in aircraft had been 





designed and obtained some ¢ of success. Bombs, 
gear for releasing thém, and sights which ensured some 
mongane ore of aim had been provided. Methods 
of using W/T" 


t had been evolved, and applied 
to signalling, commimication between aircraft ed the 
ground. and by wireless one between one aircraft 
an r. 

Further, the use of wireless waves as a means of 
ascertaining the position of aircraft. had been developed 
to the point where a machine could ascertain its position 
without disclosing it to an enemy, In the matter of 
coupe, great enn Tet been > by 

esigni tic-com which were reliable ia the 
dittgule eonditions obtaining i an aeroplane, Besides 
this, many noticeable improvements been made in 
the ign of the ordinary instruments used to assist a 
pilot in flying his machine, such as revolution counters, 
air speed indicators, aneroids and turn indicators, and 
means had been found of supplying oxygen to the crew 
at great heights within permissible weights. 

6..The foregoing brief historical account of the pro- 
gress made during the war has been given in order to 
make clear to the Conference the starting point of the 
Air Ministry's peace programme of research and experi- 
ment. In this programme, problems have to be ap- 

roached from a different standpoint : foundations must 
laid first, and the structure gradually built up in 
successive stages. As development gone a | way 
ahead of research, the latter has much leeway to make up 
and a great advance in aircraft in common use cannot be 
ex during the next three or four years. 
ropose to with my subjects under the following 
headings t—(a) Aeroplanes and seaplanes, and ines. 
(6) Airships and kite balloons. (c) Navigational in. 


struments and us required to assist flying in all 
atmospheric tions. (d) Accessory developments to 
inerease the comfort, safety or efficiency of the crew and 
passengers. 

7.A and nes.—I suggest that the 
following qualities are required in the perfect aeroplane 
or seaplane :—({i) Reliability. (ii) Ease of control. 





* Paper read at the Air Conference, don, Octobe 
13, 1990. _ sia lieiae — 


(iii) Power to land and get out of the most restricted 
. (iv) Good performance, that is high speed, quick 
climb and a ceiling sufficient to surmount any obstacles 
likely to be encountered, or to escape the enemy’s 
attack. (v) Cheapness in construction and maintenance. 
8. iabili. Reliability is popularly supposed 
to be principally a matter of the engine, since a forced 
landing is usually ascribed to engine failure. As a 
matter of fact, the majority of engines now in use can be 
relied upon to stand up for a flight of the duration of the 
fuel capacity of the machine, provided the engine is 
over! at the necessary intervals and care is taken 
to see that it is in thorough order before starting. 
The majority of failures which occur are due to failures 
of accessories outside the engine itself, such as the petrol 
ply, lubrication, ignition or water systems. 
Improvements in this respect are a matter of detail 
requiring constant study and e i t ; endeavours 
are being made to do without robber tubing in petrol 
pipe connections, since the deterioration of rubber due 
}to the action of the petrol is a frequent source of ob- 
struction to the fuel supply, and to improve existing 
petrol pumps, or to obtain new designs which will prove 
more liable. In this matter of reliability, there is some 
between ‘civil and military requirements, 
since for a civil transport service regularity is a first 
essential, speed and useful load being readily sacrificed 
to increase the reliability of the ine and its installation 
go as to ensure as far as possi the service will not 
fail in punctuality from defects in the machine. In the 
tary machine, on the other hand, which may have to 
meet and defeat an enemy in the air in the course of its 
duties, a compromise between reliability and performance 
to be found, with the emphasis on performance. The 
of this divergence is that the designer of a civil 
is to t a weight 
to his power unit than the designer of a m machine. 
He aims at providing a machine in which the full power 
of the engine will not be used in normal flight, so as to 
reduce the strain on the engine. The military designer, 
having, performance as his first aim, works on the 
that the engine will be run at its full power 
during the whole of the flight, and aims at getting a 
machine where the maximum capacity of the engine is 
fully used. 
New Types of engines.—Besides endeavouring to obtain 
improvements in existing engines and in new designs of 


pom 


iability, we are developing 
quite different from the normal 
The first is a swash plate engine, 
i engine. Such 
steering in a 
ws i It is expected that 
engine of a given ' ht will develop considerably 
greater horse-power than one of the form, either 
, radial, Vee or or, conversely, an engine 
should be designed for a lower 


of a given horse-power 

ight. 

The advantages of such an engine are that a small 
proportion of the total weight of @ machine will be 
absorbed in the power unit, and, since the cylinders 
will lie parallel to the shaft, the shape of the engine will 
enable the fuselage or nacelle containing it to be so 
designed as to give a reduced head resistance. 

The second engine is a steam turbine ; it is generally 
believed that there is a limit in the size of the cylinders 
which can be used in the ordinary petrol engine, and 
that this limit is probably somewhere about 100 h.p. 
for aero engines. It is also obviously desirable not to 
i the of the cylinders largely, on account 
of the complication of the desi The British engine 
with the largest number of cylinders now under con- 
struction is the Napier Cub with 16 cylinders, and designed 
to give 1,000 h.p. If larger engines than this are re- 
— for aeronautical purposes, and it seems probable 
that they will be required, a different type of engine is 
desirable. The steam turbine seems to us worth ex- 

rimenting with. So far, the solutions of all the pro- 

lems of a steam aero engine have not been found, the 
main difficulty being the design of an efficient condenser 
within permissible weights. 

In this connection, I s 
ditions should be fulfill 


improving their life and 
engines 


hy, 





t that the following con- 
by an engine for aircraft 


work :—(a) Low wer- t ratio. (6) Low fuel 
consumption. (c) bility. (d) Safetyfrom fire. (e) 
ee life. Ore ars hag aa i ity. (g) Ease 
of starting. ge 0} of high t. (¢ 
Ease of control from a distance. (j) Silence. & 


— — of —-, at high 
ti . o — recen i 
we anticipate that a steam plant could be we 8 weve 
would fulfil all these conditions, except ag the first. 
Failures of the ignition system may be eliminated by 
doing away with e ignition altogether. This 
could be done if an engine for aircraft purposes could be 
designed on the Diesel principle, and this matter is being 
investigated. 
9. Base of control.—It is obvious that aircraft must be 
easily controlled by the pilot, and that the system and 
a tus of control must not throw an undue strain on 
or mental ty of the pilot. As long 
as machines were , the problem presented no 
very great difficulties, a — the advent of the big 
twin engine machines, further development 
machines the demands on 


with four or more engi 
the of pod pilot when moving " 
surfaces leads began to approach the - 
sical limit of the eotlensy man. The number of ph nb 
controls to be worked by the pilot, and the complication 
of the petrol supply put a very severe strain on the mental 
gapacity of the pilot. In order to reduce the physical 


petting @) Maintenance 
the light 





engines of the normal aero engine types, with a view to | red 


effort required by the pilot, control surfaces are balanced, 
and we are endeavouring to reduce the friction in the 
long leads which actuate them, in various ways. Mech- 
anical means of moving the control surfaces are also being 
developed. For some years now large boat seaplanes 
have been provided with servo-motors for this purpose, 
and apparatus is being developed at the Royal Aircraft 
Establishment for automatic mechanical control of 
machines, both longitudinally and laterally, where use 
is made of a gyroscope. 

Accessibility during fight.—Connected with the matter 
of control of eo pet the —— ay = the engines 
during flight, vantage ving engine or 
joann Seti in @ central engine room where they 
are under the ion of a mechanic during flight is 
obvious ; mye a. ‘es aoe one an nt 
necessitates iving pro rs through gears 
and shafting is equally obvious. Toveliier to investigate 
this problem, three machines are now under construction 
or consideration. The first, a boat designed by 
Messrs. Beardmore, where two pro rs in the wings 
are each driven through gearing and shafts by two 
engines together in the hull. The second is a 
machine being constructed by the Bristol Company to 
the order of the Air Ministry, where four engines, all 
geared together, drive two propellers through gearing 
and shafts. In this case, one or more engines can be cut 
out for repair or adjustment, and the remaining engines 
will all continue to supply wer to both propellers. 
In the third, which is only in design stage, one or tw6 
engines contained in the fuselage drive two propellers 
in the wings, In such machines the pilot will be relieved 
of control of the engines, and will signal his orders to the 
engine room by means of a telegraph, in the same way 
as is done on board ship. 

In connection with the ease of control, the importancé 
of natural stability becomes apparent. Opinions differ 
as regards its advantage in fighting machines where great 
manoeuvrability is required, but for civil machines thefe 
can be no doubt of its importance. In the light of know= 
ledge recentl ined, the design of a machine withgood 
natural stability, presents no very great difficulty. 

10. Use of restricted landing grownds.—The power to 
land in and get off from the most restricted places is @ 
matter of great importance to both civil and military 
aviation. To begin with, the risk of serious accident 
in the event of a forced landing would be very greatly 
uced if every machine in the hands of an Ty. 
pot could be landed in a half acre field. For-civi 

ying, the cost of providing aerodromes would be — 
largely reduced, and it would be possible to provi 
landing and departure stations in the big centres of 
population so as to do away with the coe og to 
a from an aerodrome which now do much to in¢rease 
the time it takes a passenger to get from oné place to. 
another. From a military point of view, the power to 
land in restricted areas is equally important. Recon+ 
naissance was the first duty performed by aircraft in 
war ; it is still a very important one, but the value of 
air reconnaissance is limited by the fact that negative 
information is valueless, because the fact that the 
airman has seen nothing in a given area doesnot mean 
that there is no enemy there. If a pilot could land by 
day or night, close to the place he wishes to search, he 
could ascertain as easily as a cavalry or infantry ‘patrol 
whether any enemy were present or not. Further, the 
power to land anywhere would enable the tactical move+ 
ments of troops to be carried out by air, the possibilities 
of which I need not enlarge upon. For aeroplanes co- 
operating with a fleet, the power to land in and get off 
from really small areas would have very great advantages. 
The foregoing is sufficient to emphasise the im nee 
of this problem, and now as regards what is being dons 
to solve it. 

The first type of machine in use in the R.A.F. in which 
an attempt to solve this problem has been made is the 
Fairey Seaplane. This machine is provided ‘with an 


adjustable trailing edge which has the effect of ing 
the camber of the plane. By this the pilot can adjust 
the wing so as to most suitable for climbing w 


or for slow flying when landing, and whéfi 
i ight he can re-adjust it so as to give a 
high Recently, Messrs. Handley-Page have 
desi a wing in which a false leading edge is provided; 
separated by an airspace from the leading edge propef. 
This enables at least as good a rate of climb or control 
at slow speeds for landing to be obtained from a high- 
speed acrofoil as from a plane, such as the R.A.F. 19, 
specially designed to give good climb and low landing 
at the , of h speed: in normal flight. 
device, if it can be developed so that the attitude 

of the leading edge can be altered during flight in order 
to restore to the plane its high speed qualities, should be 
of the greatest use to designers. It should enable a 
machine to ascend from the landing ground at a steep 
angle, and to land at low speed without affecting ad- 
versely its speed in the air. A further development of 
the device may enable a plane to be provided with a 
succession of these adjustable elements something like 
~~ HP ag waaay Se the result — 
loading of may very largely inc S 
—- noe — high-powered ne and — 
vy © machines, or great it-carrying mach- 
ines to be designed with moderate dimensions, or the 
weight of the structure, and therefore the safety and life 
of the machine, to be increased without ucing its 


getting off 
at the 


of | other useful qualities. 


Amphibiane.—From the point of view of civil aerial 
, the recent appearance of am jans is an 


Soences, bagel eochensa ae as eeeinay st. chews 
numerous areas of dense population, one of the 


obstacles 
to the adoption of aerial transport is the distances 





which have to be traversed by car between the passenger’s 
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indifferently are obvious. 
The y .—I doubt, however, whether the prob- 
lem will be completely solved before the advent of the 
helicopter. A number of people in various countries 
are working at this problem, but most are, I think, 
working on the wrong lines. They aim at producing a 
mechine which is entirely dependent for its suspension 
in the atmosphere on some form of air screw which 
runs only as long as the engine is working. Co: uently, 
ioe as ae by! N like a stone. 
y attempt to ide against this by supplying two 
pm Bey > ale What is required W & tacking ich will 
automatically deseend at a safe rate when the engine 
stops, in the same way as an ordinary aeroplane planes 
down in such cireumstances. Whether a machine can 
be designed sufficiently simple in its details to be reliable 
i ical use remains to be proved ; theoretically it 


11. Importance of performance.—The n - 
formetice of 4 machine varies very greatly with use 
to which it is to be put. Every machine, civil or military, 
must have sufficient speed to overcome the maximum 
effeot of normal winds met with in the parts of the world 
in which it isto work. It must have sufficient climb and 

iling to sur + obstacles on leaving the aerodrome 
of to rise above high ground met with in the course of 
ite work. These qualities of speed, climb, and ceiling 
can only be provided at the expense of the other qualities 
of the m such as the useful load and petrol 
capacity, cost of construction and maintenance. In 4 
civil machine, the aim should be to keep the s , climb, 
and ceiling > low as 1 yee with the machine 
carrying out its flight in the time required in any reason- 
able. atmospheric conditions. In a@ war ii the 
maximum speed, climb, and ceiling is required, since a 
superiority over the enemy in these qualities enables a 
machine to bring about, or refuse, a combat with an 
enemy at the will of the pilot. We have here a very 
marked divergence in the aims of designers of civil and 
| machines, and this divergence will have a 
marked effect in engine developments. In the engine 
ee for a military machine, especially for a fighting 
machine, much, in fact almost everything—expense, 
consuraption, life, and even reliability—will be sacrificed 
to reduce the weight for a given horse-power, or to in- 
crease the horse-power for a given weight. We hope 
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horse - 
oo 
working 


uce into 

vihich can be adjusted a MGMT OF the ea OF ts 
so as to enable a heavily loaded machine i 
rom a confined aerodrome, and 
while maintaining a 
step will have been made in the develo; t 


contained in the fuselage, following normal practice 
this respect. A machine is now being designed in this 
the depth and structure of the wings is such that 
structure. 
Such model tests as have so far been ied out tend to 


show, as might be expected, that aerod ically there | T 
Sat Givenaedes in eveh @-design. fi h 


H 


po ; aeticabl shall be hing finali 
ve practicable, we approachi t; 
or Witsntiee.of siimetion Sof resistence in o ‘ejachiall 


F induction and variable 
Another 
efficiency of aircraft is forced induc 
eombined 


As an seroplane ascends, the air in which it is moving 
becomes rare 
the cylinders at each stroke decreases, wi 
decrease 
means of fo: 
and therefore of oxygen is fo’ 

that which would be forced in b: 
The most promising method of doing this a 
by means of a fan worked by an exhaust turbine, but so 
far we have not been able to construct a turbine which 


is useless without a variable pitch propeller, for by 
forced induction the engine is made to give out the same 
oo at a height as in the dense atmosphere on the 


work with equal efficiency in the rere’ 
at a height, and conversely. Thus it will be seen that 
the pitch of a pro 
engine and 

of the engine 

the variable pitc 
where the blades 


to rise 
land at a low speed 


high s in the air, a very 













In the Junker machine, 
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in accordance with the Voyewodski patents, in 
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it is further 
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pitch propellere.— 
development which aims at increasing the 
tion for the engine 
adjustable blades. 
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consequent 
wer developed during the stroke. B 
induction, a ter quantity of air 
into the cylinders than 
atmospheric pressure. 
to be 


, and the volume of oxygen 
the 
in the 
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Total 


The following is # comparative statement for the first 
ight months of 1920, 1919 and 1913, respectively. 


ght months ended August 31 :— 
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be burnt by the hot exhaust gases. In this con- 
it should be pointed out that forced induction 





1919. 





Imports ae és ee 
Soes Cree - 


EColonial produce) 


but the propeller which near the ground is 
efficiently wi soquish @ much Pitch to 
atmosphere 


1,018- 
474- 


Total 
er should be different at the various | Adverse 
ane 8 if the maximum efficiency 
er is to Maoveped. “7 further, 
propeller is develo to point 
can be completely reversed, the pilot 
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: : to corrections after the monthl. are 

in time to get engines of a weight as low as | Ib. per horse-| wij] be provided with an efficient air brake to assist him| The following anal gives » heme faveuabis appear- 

power, and, as air-cooled engines are less vulnerable than | in reducing the speed of landing and in pulling up after| ance to the trade of August than the bare statement 

water-cooled, thé former are being developed. No|janding has been effected. Although much time and | of values :— 

satisfactory rotary engine much over 200 h.p. has yet| work has been expended on variable pitch propellers 

been produced, and no satisfactory V air-cooled engine | and considerable progress made, no completely satis- ~ Esti- | A 

over 140 h.p. The most promising line of development | factory design has been evolved which can be reli No. of | Imports, oor te mated 

is the radial engine, and the A.B.C., Cosmos and the | ypon to stand up to the great stresses to which propellers 1920. Working . 2 |W per rs 

Siddeley radial engines designed to give from 300 to} are gubj by modern high-powered aero engines. Days. | Millions Mitiions,| jy Tr 

ras ‘haps: “nib sihedielaed| af tho, cheeses aesssialag iia a emmts Gewese ene So Se fe. = 

gre: be ie portance poin iew oO 

of the type. | It is gonerally believed that: with about Peaatenhaee, Hitherto, caly the best grede cf petol | January er | 199-5} 6-s0 |-s918 | 12 

200 h.p. the limit of the rotary engine has been reached, | has been used for aero engines, and this, besides — 4 nt eo by | i 

but 9 Gs lgning fois inves et ® differential rotary | sostly, is y inflammable, and fire after the crash in | 4 24 % 167-1 | 6-96 | 3,680 153 

engine in which the crankshaft and propeller revolve in | aircraft ts, due to the high degree of inflammability a Et 25 166-3 | 6-65 | 3.876 | 155 

one direotion-and the cylinders in the other. of the fuel used, is the most disturbing feature of these| June . 26 170-5 | 6°66 | 4,1 160 
12. Cheapness of construction and maintenance.—| accidents. The problem is to find a fuel which is cheaper | July .. 27 163-8 | 6-07 | 4,195 1565 

Cheapness of construction and maintenance is of first | in itself and more economical as regards the quantities | August. 25 168-8) 6-13 | 4,308 178 

mee he te van ally me << thet air oo used, that is to say, one whieh will show a lower ee. oe 

; ey practioe ;| sumption than 0-5 lbs. per horse-power per hour, The estimated weights for the month of August 

struction with simplicity, and ‘efore ease ya ximate a consumption of the engine of to-day, | years 1920, 1919 and 1913, and the average declared 

rapidity ba eg pair a Chg peed ae less liable to catch fire in an Much | value per ton of all imports were as follows :— 

wae ond, smnes sunehie pow Aas, cae or rw the | research work bas been done in investi alternative 

Ade Fees S wet Sane 0 be more ontlly Soranrer set | Sesle-to , and probably the solution will be found Beil. aiid 

n= cme if ney which is low labour cost, | sither in the application of the direct injection pri le oe 1,000 | Declared Fane. 

means fewer men employed in maintaining each machine | ¢, internal combustin aero engines 80 as to enable Tons. per Ton. 

in the air, and as we have seen in the recent wer, the) 91 tuels to be used, or by the use of the steam turbine, 

ultimate deciding factor is man power, the importance | - ontioned earlier in this lecture. 

of this needs no emphasis. Aircraft as the war has left £04 

them, both the aircraft proper and the engines, are (Po be continued.) August, 1920 4,302 85 17. 0 

undoubtedly flimsy structures requiring continual August, 1919 3,950 87 18° 0 

looking after by~ ski mechanics and frequent and} THe History or Scrence.—Last year University | August, 1913 4,808 lL 90 

lengthy overhaul. The wood and fabric which form &| College, d d for a of lectures on 

large part of the material used require careful selection, | hi ; 





have short lives. Deterioration when exposed 


the weather is rapid, necessitatin 
and hangars. The use of 
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The a declared values for each of the first eight 
months in 1820, 1919 and 1913, are as follows :— 





























t . e nu g wires,| scale. An introductory public lecture was delivered pr i 
besides adding to the Seuiecbion of the construction | by Sir William H. Brags in University Col on Thurs- map, a -™ 
and maintenance, adds ly to the resistance, and s0| day, October 7. There is a real movement for studying 
reduces the efficiency of the machine. Moreover, in &/ the history of science, Sir William remarked, and the G04 | £44 | £84 
fighting machine, they obstruct the view and field of fire, movement would grow. The scientist the need | January /; “| 65 6 0 4340 1516 0 
and are liable to be shot away, resulting in a demand for | of verifying his data by experiment ; we | February “ -+| 589 1 0 469 «0 16 56 0 
their duplication. It is desirable, therefore, to seek 4/| see is only relatively true, and we are only the | March.. ° «| 415 0 45 3 4 * as 4 
design and a of construction which will &®! work of our fathers, not disproving it; weean never be Sn * . = 2 : # : He 
stronger and more durable machine, and satisfied with what we know. of science | june | 2s, Stijw| A 2 OO | 42 6 CO | C116 O 
remain tuned up without constant adjustments and | on history, on philosophy and religion, is ; there| July | ; 39 2 «0 4113 0 ll 7 0 
supervision by skilled perscanel. The solution of this | are few competent to teach it, however. @ may study | August ‘ 85 17 0 87 18 0 iu 9 0 
problem lies probably in the use of metal. ; the history of science by following the history of great 
pro has already been made in this direction, but| men in their success and a iation (Faraday), and in) “Ty ati) remains difficult to interpret the ficance of 
= commer © hitherto taken the form of the/| their intment (J. Robert Mayer, the Conservation | 1.4 remarkable averages for the last eight months, but 
reproduction of the wooden machine in metal rather than | of or by tracing the history of and of their | . decline of 40 per cent. between February and August 
@ radical change in the system of construction. In my . Sir William also pleaded te Guemaess is very extraordin It will be however, 
agision—howpver, thio is’not the mast pranking WoRE mapve Gumdrel facilities in oolentl edueation outside the | that there were similar, but much less extensive, 
metal. Towards ) war, versities. The lectures which are ; ty been declines in 

oo produced an all-metal monoplane with planes} delivered at various periods during the ‘ ee ee tet ay has dee cuinas gull Heeiiae 

deep section. This enabled the can: system to be| session are on “ Developments Physical Ito be due mainly to a great alteration in the character 
employed, and all external bracing wires or 7 *. Professor . Garwood, Mr. of the imports 
to be dis with. Corru m sheeting takes} Wood); on “ ian Science” (Professor . 
Cee eae Rn, ee ine end Caseinds te .| Petrie); on the “ History va. om ra) r 1 ~ assis enaital 

lve passenger: Science ” (Dr. Charles Singer an lessor J. P, ; “ue INSTITUTE Merats.— 
has been developed by Junker from this wh ich appear Co Mammedie ameoteay’ Simtel 1} | mecting of the Institute of Metals will be beld on ° 
to have been 3 in Germany and the United | (Professor L. N. G. Filon); and on the “ of next, in the Institution of Mechanical Storey’s 
little A eM Eg te Ww agen to the ee tome om 5 ee her mg same. b— The May — will be 
» ren). Visits to museums will be a in on . 

exposure to the weather, though its behaviour when ex- , 
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red by Professor T. Turner, M.Sc., on May 4. 
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ENGINEERING. 2507 
INTERNAL-COMBUSTION ‘CABLE ‘PLOQUGHING ENGINE. 
CONSTRUCTED BY ‘MESSRS. J. AND H. McLAREN, LIMITED, ENGINEERS, LEEDS. . 
Fig. 6. UA 
: ( 
iW nna a ” 4 = \ 
i eH 
Fig.9. SECTION THROUGH DRUM COUNTER SHAFT. DRUM 
SHAFT, AND VERTICAL TRAVELLING GEAR. 
LOOKING FROM FRONT. 


Fig.8. SECTION THROUGH HIND WHEELS AND AXLE PIPE. 


ig.7. SECTION THROUGH FRONT 
EELS AND FORE CARRIAGE. 
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is relatively narrow, and with this arrangement a 
coiling gear is considered unnecessary. A considerable 
amount of complication is thereby saved.y With a 
horizontal drum some form of coilitig gear is absolutely 
essential. Otherwise when ploughing on uneven 
ground the rope ‘coils entirely at the top or bottom of 
the drum. In’ order to equalisé the weights on the 
wheels the engine is placed well forward. — It is placed 
across the main frame and carried on a T-bar frame, 
which also carries the radiator, fuel'tank; &c., and the 
brackets of the first-motion shaft. It may be men- 
tioned that the horizontal pulley is provided with 
guides so that the rope may be led to it from any 


= Artes a wide range. 
drive is to a first-motion shaft through a friction 
clutch and spur gear giving considerable, reduction. 
From this shaft a second motion shaft, placed at the 
back of the vehicle, is driven by a long roller chain, 
(Fig. 6) adjusted. by means of a. jockey pulley. 
The.winding drum is driven from the second-motion 
shaft by spur gear and pinion, which slides in and out 
of gear as required. A friction brake is fitted to the 

i drum inter-connected with the pinion, so that 
the brake is always on when hc pigs is out of gear. 

For the propulsion of the vehi 
driven from second-motion shaft. by bevel gears 
which slide in and out of gear. Two bevels are 
provided, one for ahead and the other for astern. 
This vertical shaft drives a worm and wheel on the 
back axle. The ratio of gear from the engine to the 
second motiolshate istt'te'é in 3. minutes by 
pan, be pinion and wheel. this way the.ratio 
of gear both to the winding drum and the back axle 
can be altered. 

A special feature of this set is the t for 
allowing each engine to be stopped while the other is 
doing the pulling, and then restarted. This is effected 


a vertical shaft is | Traders. 
































by connecting the engine to the winding drum in such 
a wer that it is turned in the right direction for starting- 
up, by the other engine while it is pullmg. A pinion 
dle the spur wheel of the winding drum and 
a countershaft by a chain, which again drives 
a sprocket on the engine shaft by another chain. 
This can be connected to the crankshaft by a clutch, 
and thus the engine is turned. When the driver sees 
that the other engine has nearly completed its pull 
he starts his engine up in this manner. In 
this starting arrangement appeared to work excellently 
during the trials. 

The back axle is a steel casting bolted to a channel 
steelframe. The latter is bent in at the front and back 
80-as to meet, and no diagonal struts are used. This 
machine is a very interesting development of a double 
ploughing set of moderate power and very light weight. 





FOWLER PLOUGHING MACHINERY. 

Mzssrs. Jonn Fowier anv Co. (Lexps), Liurrep, 
entered three distinct types of machines at the trials 
held recently at Lincoln by the Royal Agricultural 
and the Society of Motor Manufacturers and 

These we illustrate on eine on which 
Fig. 1 represents the engine of a steam engine 
set which follows the general lines of the firm’s double 
engine cable sets made now for some sixty years. The 
present design has, however, some special features. 

It is moderate in size, being rated at 8 h.p. en 
each engine weighing 12} tons complete with spuds 
Sad aad. Slow sammmattonel. Ste anaes walien to 
may be seen from the fact that it is stated that this 
engine will develop ——e 80 ih.p. when 
ploughing. In practice it easily does the same work 
as a motor ploughing set developing over 60 brake 
horse-power. In place of being compound, as has 





— sss 


been the usual practice in this class of engine for seme 
years, this set is simple, with a single ats. 
diameter being;8 in. and stroke 12 in, Supe 
steam is, however, used with a piston valve, and, it is 
quite possible that, the results obtained will be as 
satisfactory all round as with compounding. 
superheater is arranged so that the tubes 
cleaned while the engine is at. work by a 
worked from the footplate. Both cylinder and, piston 
valve are entirely steam jacketed. The upright shaft 
is now carried in a bearing fixed in a sphe seating 
which allows for all variations in alignment due to 
boiler expansion, 

* For the rest the construction follows the 1 
lines of Messrs., Fowler's practice. The. boiler has 
screwed roof stays and works at 180 Jb..pressure. 
It is fed by pump and injector... The crosshead. works 
on a bes. slide bar, the crankshaft is balanced. 
Two speeds are provided of 2 or and 4 m.p.b., 
drum is 
and is driven by a vertical shaft and bevel gear from 
the crankshaft, the bevel wheel sliding vertically on 
this shaft, to be put in and out of gear. The, usual 


coiling is provided. i 
The gb pa ek engine set for . cable 
posanme, ensenes, Senn 0: Oho: Sint ba i 


bt ineratng departre in "mechanical ploughing 


F 


; 


This 
Generally it may be said that this machine contains 
many features of Messrs. Fowler's steam ploughing 
sets, combined with modern, motor practice. 
engine is vertical, with four cylinders, 5 in. diameter 
by 7,4 in. stroke, and develops 60 brake 


? 


horse-power 
at 1,000 r.p.m: _ It is placed longitudinally in the front 
of the machine, as is usual in motor practice. 


From 
the engine the drive is taken through an epicyelie 
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\AIR’ MINISTRY COMPETITION, 1920. _ iad 
‘Tape or Data REGARDING AMPHIBIANS—ARRANGED ALPHABETICALLY. 
SPEED. LB. PER H.P. ‘ 
wel Waicut In Pounns. oe im in 
POWER. IN OURS’ ARE 
Torat. — CRUISING. CRUISING. E E ToraL. _— , 
P a 
a 2 
- ry ; ye Ww z ; = 184 > : 
em ale Lal, 313 z re leii lalalaliii 
Be | & = ; . “ a\& B&B |e la eis 
Nominal i > > | Petrol and 3 q : 3 ~> ig | el sle > 
and : 2 "1 a Oil. ° * So rS cS PS 
Type ot | Actual abd EEE 3 | 8 § 21 3|3\ 4/3 
> 3 
ir i 5 |" aeiues 
(a). (@) (0) (e) Al 
“ Fairey ” h. 543/62-0 2-0 8-5 | 80-0 m | 81-8 m{L18-5m | 54-4 m 47 337 |10-33)10-42/0-99)1-08/9-57/9-65 
. Napie gt tm, 64-0 71-0 & |108-0 & | 47-25% 89 
“ Lion ” 
0 rhs peed |544 - 2 4, 5,207/5,250 5,250 | 500) 538/60-7 1°5 8-65 | 78-5 m| 79-5 m |108- Sea. 
te 2, val Nae 62-2 69-0 & | 94-5k 204 
were were 2.300" 
in Land. 
“ Super- 350 h.p. | 362 at 1,800 780|58-75 6-65 |11-88 | 77-0 m | 77: 35m | 04-0 m | 55-0 m _ 321 |15-4 |16-10)1-42/2-22/9-03/9-5 
marine” Rolls t.p.m, 65°4 67-26k | 82-0 & | 48-08 60 
Royer, | 
high. 600 - 0) 700 |5,700| 500) 674|75-0 1-76) 8-8 | 80-0 m| 80-0 m Sea. 
Ones aa. wees ical baad De 16-75 69-6 k 102 
were 1, 
Vickers’ 450 h.p. | 504 at 2,200 Land. 
“ Viking a. r.p.m. 9-75 | 80-25m | 82-0 m |121-Om | 52-0 m 94 382 | 9-72) 9-72|0-99}0-99/9-42)9-42 
11.” “ Lion” 71-0 & |105-2k | 45-25k 177 
On high-speed/ 520-0) 3, 4,900 |4,900 | 4,900) 500) 500/49-75 1-5 Sea. 
test r.p.m. 51.25 341 
were 2100 . 
EXPLANATORY NOTES, Figures for horse- were taken from the log books of the ies cosine concerned. The revolutions minute attained on the high-speed tests are given for 
comparison. (6) The The eure for wie be halved for com: ee the similar figures for ay published in A. eM. M. Communique No. 607. " (ce) In order to litate 
the photographic measurement of these heights, the tests of the “ Fairey" and the “ Vickers” re carried See eee Seem Ben of Oe 8 ee Se ee 
down in the rules, The first. under the sub-heading “land,” sore, Ge ones height attained in 275 yards, the second the corrected height for the 400 yards distance. 
(@) The“ " was a eee test owing to bad weather conditions on the first tes both tests are given in the order in wh ch they took 
— (e) figures were with the un casings raised, the lower with the under carriage i, Simi! es tests with the “ Vickers ” showed no di 
n speed. (f) The first economy and the reliability test of the ““ Super-marine ” wuse ented altar Rowse 10 uineien, ous f° the fracture of an oil pipe on the engine. The 
ubadics ee Te Oe oe ree urs’ flight at a low altitude in bad weather, on the Inch day of tho competition, 
m per hour. Knots. 














reverse gear in the fi 
From this a cross- 
having on it the differential gear. The final drive to 
the road wheels is b on the ends of 
ean be locked from 

the footplate when desired. in the gear- 
box and epicyclic one pare ball or roller type. 

The drum is placed horizontally, > is 
usual in Messrs. Fowler’s steam machines, and is 
driven by ro gear froma vertical shaft. This shaft is 
driven by a be nm from the gear-box shaft. The 
winding drum . tted with coiling gear, as usual in 
the firm’s steam ploughing sets, and carries 500 yards 
of ..Fowler’s special 24-wire rope. The engine is 
mounted on o ee sub-frame carried on foyr coil 

springs and fixed to the front end of the gear-box by 
a spherical joint, thus insulating the engine, radiator, 
&c., from the road shocks, and also from any distortion 
of the main cradl in working. The main sAaerte is of 
channel stee 

In order » avoid having to run the engine of the 
idle machine when the other engine is pulling, Stal 
electrical self-starters are a and the magneto is 
the “impulse starter” This Nedgiidiian 
the trials, as each 


heel to a two-speed gear-box. 


5 t 
is 6} tons with spuds and fuel; and 
to compare this with the we 
entered which was doing 
namely, 12} tons. 

Ane le of the self-contained 


it is interesting 
t of the steam set 


ly the same work, 


was also 
wana We 


si Aiken hin @ deem onal wheel gene’ 


wheels when the machine can be used as a tractor for 
neral-purpose work. The machine can also be used 
for cultivating and harrowing, &c. 

A vaporiser for paraffin fuel is provided. The belt 
pulley is 8 in. in diameter by 4} in. wide, and is 
hearer driven through a friction clutch -and 
is ca le of. angular adjustment for alignment with 
the Seen pulley, thus overcoming the difficulty of 
setting the whole machine. ‘The question of combined 
plough versus tractor is one which will have to be 
determined by experience, and doubtless there will 
be a field for both. The combined machine has some 
very distinct advantages, among which are the facts 
that the machine can turn in a very small space and 
that the whole of the weight is on the driving wheels 
and therefore available for adhesion. 





AIR MINISTRY COMPETITION, 1920, 
The table given above, officially communica 
us, gives the results of the Air competi 
of amphibian aeroplanes. Details of the machines 
were published in our issue, of September 10 (page 

343 ante), The Air Ministry announces :— 

The Judges’ Committee consider that the results 
achieved in the competition for amphibians show that 

a considerable advance has been attained. The con- 
ditions to be fulfilled were such as had. received little 
was | 2ttention in the past, and the competing firms deserve 
Was | congratulation upon the enterprise they have shown. 
The committee are of opinion that the proportion of | 
the monetary awards, laid down for this competition, 
does not adequatel t the relative standards 
of merit of the first two machines, and they recommend 
an increase in the amount of the yor The 
following sums have, therefore, ~_ 

First Prize, 10,0001.—To Messrs. Vickers, Limited. 
Vickers’ “ Viking IIL” fitted with 450-h.p. Napier 
‘* Lion ” engine (the third in the table). 


_to 


orks, Limited, Supermarine Am: 
ree Rolls- Royee “ Eagle 
on the table). 
DS bom Prize, 2,0001.—Messrs. Fairey, Limited, 
airey Amphibian fitted with 450-h.p. Napier ** Lion ”’ 
on (the first on the table). 


IIl”’..engine (the 





Kixra’s Cotrect Lonponw Otp ‘StupEnts’ Assocta- 
won (Enomerrtmnc Faourry).—A luncheon will be 
held at the Holborn Restaurant at 1.15 . on Wednes- 
So RT be taken by 

7 ordingham, nee Qld. students. are 
a ag with the Hon. Assistant |; 

. H. Kendon, King’s College, W.C. 2. 





Wolectary.” ae 


a ag Prize, 8,000/.—Messrs. Supermarine Aviation hie 





“'TIME' AND LINE” OR,'« TIME AND LIME. 

P as THE Eprror oF ENGINEERING. 

1R,— expression is frequently heard in engineering 
and ens, circles that that payment for @ contract 
is arranged to be made on a “time and line ” basis. 

I have often used the expression myself, although 
I must confess its literal meaning has never been clear. 
Quite recently, however, I was pulled up p bY a friend 
who stated that the correct ¢ ‘time and 
lime,” and that its o: would be found i in n the buildin 
trades where its laeiienes was the same as “time an 
on used in connection with engineering and ship- 

In view of the wide use of the expression and its 
somewhat uncertain wording, may I suggest, Sir, that 
-- matter en, A one of interest to your readers, some 

of whom may be able to throw a clearer t upon it. 

Yours fai ys 
F. Powsgtt. 
Camcot, Crook ees Bexleyheath, Kent 
October 





AaricuttuRAL Tractors ror S1aM AND SUNGAPORE. 
—A despatch has been received in the De of 
Overseas Trade re the tine Go i 
tural Department of 


jiamese Government for 


St! the chain Seach 0ype. ne eg Mn ey tieaetets, 
t is ore, 
thet interested fi particulars of 


in connection with the foregoing, it may be 
mentioned that HM. Trade Commissioner at Sin, 
is also desirous of receiving descriptive matter ing 
to British tractors, 


so that he may be in a position 
to deal with future inquiries. 





Instrrvtion or Enorxgrrs anp SHIPBUILDERS IN 


Scornanp. gee a dates have been fixed for 


this society :—1920: October 19, 
6, athe 14; 1921: yg 18, 
22, March 22, April 19. At the sess 
on October 19, 1920, the president. will 

and among the subjects to ne red 


the 
November 
February 


“The 

Position of the Marine wi | 

Mr. James Richardson, B.Sc. ; “‘The Relation between 
Bea Genuslties and Low of Lite," by Sir Westcott 8, 
Abell, K.B.E. ; vandie of Ships among Waves,” 
Mr. wh BR.) 15, .Seok Ghat ind?” by 


a 


discussion during the session are the. followin, 
Present Diesel aging; 


Mitchell; ‘* Gyrosco; 
J..G. Gray, D.Be. ; “ 
We. Foon Golreieh. 
will be held in the Grosvenor Matias edit 
on Friday evening, January 21, 1921. 


Oot! 15, 1920.] 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Trade.—Expansions in virtually every 
direction are shown in the latest official 6 relating 
to the Hull coal trade. Gross imports for September 
advanced 71,828 tons on the corresponding month in 
1919 to 196,085 tons. For the nine months, the receipts 
totalled 1,698,604 tons, an increase of 205,746 tons on 
the comparable period of last year. xports rose from 
708 tons in September, 1919, to 41,243 tons last month, 
and to 291,112 tons for the last nine months as compared 
with 4,180 tons for the first nine months of 1919. The 
largest contributors last month were the Carlton, 
Grimethorpe and Frickley Collieries, with a joint total 
of 28,718 tons, this being more than double the quantity 
despatched in September, 1919. Large tonnages were 
also sent by the Bentley, Denaby and Cadeby Main, 
and Maltby Collieries. 


Iron and Steel.—Despite the diminution of purchases 
by Continental users of engineering products, some big 
business is moving in the finished sections. One of the 
most notable features is in regard to armament con- 
struction, where, following an exceptional period of 
sterility, several large orders have been placed by foreign 
buyers which will provide some months’ work for an 
increased number of operatives. Both the J 
and the Dutch Governments have contracted for the 
supply from Sheffield of armour for the latest type: of 
battleships, and negotiations are in Bee for con- 
struction, for saeties 9 i ~~ > pam | modern 
type of naval big guns. is accruing 
the tensighted ge made by many of the steel 
firms for rolling-stock construction on a i 
Big orders have been booked by Cravens, Limited, of 
Darnall, and it is now reported that a 


by the New Zealand Government with one of the three 
largest Sheffield firms for the supply of » 

pene oe Sheffield will find the of 
an 


construct ieee Onn meee eee ingham 


: 


and Nottingh 
continues. 

the services of + 
operatives engaged d 

mobiles and motor or materials have been 
following the marked decline in 

materials and parts. 

sending away practically the whole of their output, 
though new business in files is less abundant. Conditions 
in regard to raw and semi-finished material purchases 
are moving more in favour of buyers. Following the 
drop of 21. per ton in soft billets, the official quotations 
in acid steel have been marked down ll.a ton. Bessemer 
acid now stand at 271. 158., and Siemens acid at 28/. 5s, 
Foreign competition is ed to mild steels, and does 
not touch the production of special quality brands, 
but local prices are inevitably affected by movements 
and output in other competing districts. 


South Yorkshire Coal Trade.— 


take a much bi tonnage for reserve, companies 
have larger facilities for stocking than pk wien utilised, 
and railway i though well equipped for 


emergencies, have by no 
storage acco 

is in regard to eoke, in which 
acquired, and output is aecumulat 
tions :—Best branch handpicked, 
Barnsley best Silkstone, 37s. 2d. 
best brights, 358. 2d. to 36s. 2d. ; 
328. 8d. to 338, 2d,; Derbyshire best 
to 33s. 8d.; Derbyshire small nuts, 31s. 8d. to 
Yorkshire hards, 328. 8d. to 338. 8d. ; 

328. 8d. to 338. 8d.; rough slacks, 28s. 2d. 
any Sno, 27s. 2d. to 288. 2d.; smalls, 
248. 2d. 


means oo, their 
4 easier tendency 
4 stocks have been 
at ovens. Quota 


37e. 2d. to 38s. 


: 


F 
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: 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—The markets have undergone & 
complete change from the conditions of last week when 
coal of all grades was freely offered at_comparativel 
low prices and releases were re 
A week ago most colli were badly in need of 
in order to obtain a quick clearance of loaded wagons, 
but phenomenal activity on pyodh xn om market, 
considerably inereased rates, has in a substantial 
improvement in the shipping position, for there are now 
427 vessels in the South Wales docks, compared with 373 
a week earlier. The activity displayed on the freight 
market will be realised from Pye that 
representing @ it, 465,000 tons 
chartered uses the te a i 206 
413,000 tons he 4 teken for Cardiff i 
compared with: suring. tbe whole of 
Genoa options, for r« ‘ 35 
tons, at rates varying from . to 50s 
week earlier, and Rouen 35 boats of 


7 





E 






238. 9d. to 326. 6d., against 198. A 
this shipping over the week. 
collieries were sold the current 


now as firm 4&6 > 
impossible to é * . ; 
got over their temporary respect ' 
more stringency has been exercised with regard to 

releases, which were previousl 
of destination, according to the 


were , and it 





individual circumstances 


of collieries. For shipment this week prices are firm on | was 372, only 5 of 





























freely granted irrespective | t 


| the basis of 112s. 6d. to 115s. for large, against from 


1 week ago, .)to 105s. 7m 
Meee boll te beet hho Weer sedult ec ages y 
unobtainable, with a sorts ffrom 90s. to 95s. 
Foreign [coal exports t week at 288,000 tons 
were the highest for any similar period in the past three 
months and 140,000 tons more than-in the previous week. 
Of the shipments, 159,000 tons were supplied to France, 
53,000 tons to Italy, 12,000 tons to South i 
9,000 tons to Spain, 3,000 tons to Portugal, 42,000 tons 
to British coaling stations, and 10,000 tons to other 
countries. The demand for coke is much in excess of 
the quantity available for export, and sellers have 
realised as much as 300s. for the small parcels they have 
for di . Pitwood is also in exceedingly short suppl 
and with the demand pressin, By a ve hardened 
r 0 


and these show an overwhelming majority against the 
acceptance of the Government offer. There is every 
likelihood of the full vote being adverse to the 

dat: i By such a result we should be 
i i with the President 





The Trade Position.—The general trade country 
i i Fab eg! a affected by the state of 
tbe labour world at 


; 


attributable to the dispute 
prospects for the latter part of this year and the spring 
of next year are not over bright. All buyers consider 
that top prices have been reached and that a fall is 
inevitable, owing to foreign competition for one thing, 
and they are unwilling to commit themselves to an 

<r present and are only giving out hoauhGnantame 


on account of the activity in the 
shipyards, but that outlet will not be so good in the 
near future because of the ap hing dullness 
prophesied for the shipbuilding industry. Sectional 
material is y quiet, and angles are particularly 
so. The reductions in the price of steel sheets has not 


but makers of black sheets have quite a lot of work 

already hand, and their works are i 

The li gauges are rather quiet, which is partly due 

to tone in the galvanised departments. The 
of the steel trade in general has not 


il 
iy 
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users 

fact that friends abroad have been 
ong and heve had to purchase elsewhere. 
ig-Iron. Trade.—Little change of any note 
bas taken place in the Scotch pig-iron trade and pro- 
ducers can easily dispose of their output to the home 
market. The t of foundry hematite iron 
has not increased and the scarcity of these is still very 
to consumers. The trade continues 


awkward ‘ 

small and inquiries do not t a 

and actual business is very small indoed, Proce 
are orward 


fo] 
| 
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October 18, at 7.30) 
Room of the Bradfo: 


NOTICES OF MEETINGS. 
Tae Braprorp¥Enaiveertne Socrery.—Monday, 


.m., in the Engineeri 
Technical College, Mr. 


Lecture 
. E. Hills 


of Leeds, on “Water Supply and Well Boring,” with 
lantern illustrations. 


Tue INstTITruTe oF TRANSPORT.—Monday, October 18, 


* se pms Pn Gone Meeting y held at 
Westminster, , 8.W. 1. puss 


Tae Instrrorion or ENGINgeERS AND SHIPBUILDERS 
m ScorianD,—Tuesday, 
in the Rankine Hall. 


Blackwood Murray. 
Richardson, B.Sc. 


Marine Diesel Engine.” 
Tae Roya Omega a Soomry.—Thursday, 


3 to be read 
one 'The Procont 


19, at 7.30 p.m., 
Address by Dr. T. 
by Mr. James 
Position of the 


October 21, at p-m., at the = Society of Arts, 
John-street, London, W.C. 2. A paper by 
-Leader M. Hill on “ A Comparison of the 

ying Qualities of Single and Twin-Engined Aero- 


” and another by Mr. Cecil Baker on 


” will be read in abstract and 


“ . h: 
discussed. a 


> be taken by Major-General Sir W. 8S. Brancker 


. 


Tuesday, 


19, at 5.30 
reo ae 
as a Future r Poel | 
K.C.B., M.Inst. The chair will be 

at, Sir Frederick W. Black, K.O.B. 


InstrTvTION 


Fitt, 


4 


president, 


; . 


» St Caxton Hall ; 


nee 


Instrrvrion oF PerrotzuM TxcHNOLOGIsTs.— 


.m., Meeting at the House 
* em John-street, Adelphi, 
be read: “ 
. by Sir Arthur 


or Enorerrs.—Friday, 


“2% | 


ENGINEERS.— 


Tas [wszrrution oF ~ 
a a eae 





NOTES FROM CLEVELAND AND THE 


Cleveland foundry pig-iron is slightly easier. 
qualities - po cee and a and 

unpurchaseable 
that the Sal be 


Y ge Bon gy 
0. 4 forge 
and 


NORTHERN 


COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The situation as re 


FE 


list 
of little 


silicious iroa is 2778. 6d. 


SE 


I 


present quarter are 


ber 30 
, and 


, but 
be less acute in the near future, 


on 
announced, ) fact 
of commodities free 


rules 


2478. 6d., Tae 


Foundr 
No. 3 are still 
is not wanting 


the latter is 225s. for home 
export of forge 
that forge pig- 
! for — 
consequence as for quality 
Mottled and white 
but is very little 
for 


if 


. No. 4 forge is 
led and white ; 


and for e rt 
and white are 2508., 


i 


Hematite Iron.—Little new is ble concernin 
i ‘ao 


are well sold, 
has been. Conti- 
ly. Nos. 1, 2 
ward for home 


are 

Sr. and for shipment to France, 
Italy, and and 

Belgium ! y 


for export to 


No. 1 is quoted . 6d. above mixed 


fees = ong yt Wages.—The average net selling 
No. 3 Cleveland for the three months 


's. 6 


blast cad by ie 
3 cent., raising 
“from 149-50 per ton a e standard to 


has been certified at 
;wages for the 


advanced 


163-50 per ton above the standard. 


Foreign Ore.—Substantial inquiries for ore are in 





the 


siot 












to 
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Coke.—There is no longer agers fo: laint 
as regards deliveries of coke to local Cast furnaces. 
A furnace is 620. 9d. at the ovens, and 
low gheuphoomrant te 9d. at the ovens. 

Manufactured Iron ‘There is great dearth 
of new business in the 

manufacturers are 
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and steel industries, 
: ed on running 
and Belgium are 


this district, 
will have to 











510 ENGINEERING. (Oct. 15, 1920. 








PLOUGHING MACHINERY. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO. (LEEDS), LIMITED, ENGINEERS, LEEDS. 
(For Description, see Page 507.) 
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Fic. 1. 8-H.P. Supzruzater Steam Enorve ror Dovusiz-Exerss Casltz PLOUGHING. 





Fic. 2. 60-B.H.P. Lyrrerwat-Comsustion Havutmoxsc Enenors ror Dovsiz-Enorsz Castz PLovasra. 





Fic. 3. 20-B.H.P. Suty-Propgttzp Moror PLovas. 
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PRODUCTION AND STANDARDISATION 


Apart from a few outstanding trades such as 
that of the typewriter, the sewing machine, and the 
bicycle few classes of engineering lend themselves 
so well perhaps to production im quantity as does 
motor car construction: It is no wonder, there- 
fore, that Sir Henry Fowler, K.B.E., took the sub- 
ject ot production as the theme for his presidential 
address given, on Wednesday last, betore the 
Institution of Automobile Engineers. . This address, 
as Sir Henry himself admits, in its closing sentences 
is of ‘“‘a somewhat rambling nature,” and the 
apology thus offered rather disarms criticism. In 
the words of the author the address deals with 
many matters of great importance, many of them 
of sufficient importance for a whole address, and we 
venture to think that if the great energy and val- 
uable experience possessed by our former Assistant 
Director-General of Aircraft Production had been 
concentrated on a few points instead of dissipated 
on the many, we might well have been enlightened 
by special information of more outstanding and 
permanent interest. 

Production, indeed, covers a multitude of factors, 
and success is only possible by a nice adjustment 
of all of them. To-day we realise that there are 
involved not only questions of machinery and 
labour, but also of system and human relations. We 
may provide good machinery, but it is useless with- 
out the co-operation of labour. How to secure the 
latter, and make also for better management, are 
serious problems confronting our manufacturers 
to-day. We may be quite prepared to deal well 
by the shop-conimittees, and these may be found 
to be beneficial, but then may be brought up by the 
fact that a foreman, or a manager, has not quite 
the qualifications we should wish in some particular 
direction, possibly not connected with the tech- 
nical side at all. Production will be correspondingly 
affected and it needs particularly nice judgment to 


509 | decide the effect some mannerism or habit of 4 
” 509 }Supervisor may have directly upon it. No one 
509 | is ideal, and all sorts of men have to be dealt with, 


so that we can at best hope for a compromise: 
As the men act, and are judged, collectively, while 
supervisors are often isolated individuals the 
characteristics of the latter are brought into the 
greater prominence. At present our ideas are try- 
ing to re-arrange themselves after the war, and we 
have a long way to go before we shall arrive-at any 


516} permanent solution of our many physological 
manufacture. 


connected with) successful 
It will be impossible ever to formulate rules for 


‘appraising character, and we shall always have to 
fall back on first finding an exceptional man to make 
‘the choice: The successful enterprises of the world 
‘have more often been built up by one strong man, 
either acting on his own account, or for # board, 





collecting an able executive around him, than by 


committees, since the latter, too often come to grief 





‘im balancing the factors of the compromise which 


vultimately proves to be necessary. 

On the machinery side of the production, oblem 

t0, mice points arise often as to what the, best 

is. In a recent article on machine 
tools we drew attention to development, in this 
country and in the United States, as running towards 
‘the “‘ universal” machine here, and the single pur- 
pose tool on the other side of the Atlantic. Sir 
| Henry Fowler mentions in his address the interest- 
ing point, that when he visited the United ao 
in 1918 with the object of procuring an early su 
of «: British aerousatice! éngine, he found this'to be 
almost impracticable in nearly all of the large 
automobile works there, so specialised was their 
machinery, whereas the work could have been done 
in practically any British motorcar factory. Here 
we come back to what is now known as mass pro- 
duction which has been so largely advertised in 
connection ‘with automobile construction, though 
the successful bicycle and other trades have been 
run on these lines tor many ‘years. Mass production 
first requires a sound design, slightly ahead of the 
times, and the possibility of meeting an existing, 
or creating a large demand. Everything turns on 
the saleable quantity and without a basis of this 
kind to start on it is impossible to enter into es- 
timates of the cost and output of special tools. 
The same point exactly, though in a somewhat 
different form, enters into every day shop work. 
How often are we confronted with the question as 
to whether a jig,.or‘a new broach, ‘or special form- 
milling cutter is warranted for so many pieces to be 
put The quantity production of the 
modern idea is simply an operation on a larger 
seale with more of a hazard introduced 
as we cannot look into the future and make sure 
that nothing will arise to upset our calculations as to 
demand. 

In passing it may be noted that special machines 
are not always complicated automatics. The single 
purpose ‘machine is often a good deal simplified by 
the very fact that its work is limited in character. 
Additional movements are cut out, and we often 
get a cheaper machine than one of a more general 
utility. ‘Then again we have to consider Thothe 
the machine will or will not be scrap by the time 
progress demands a revision of our standards. 
We have had plenty of examples in the past of good 
standardisation and of bad. Even the best design 
has a limited ‘life. When introduced for mass 
production a standard must offer, if possible, two 
advantages. It must be cheap to manufacture, 
and must be such that purchasers feel they are 
getting something up to date. ' Tf a happy advance 
in some feature has been made sales will probably 
be further prolonged. The inability of automobile 
saesurvut unwadidad? uoduer iy matical teen 
acture of an’ un wit , though 
not a criticism to be necessarily lev against 
them. Had the war not supervened such a demand 
would not have occurred and their norma! produc- 
tion would have continued. It is not humanly 
possible to foresee all such contingencies just as 
firms in any branch laid out for large production 
have to face unpleasant slumps at home. ‘It’ is 
doubtful if the ability to change over easily from 
one type of manufacture to another is ever 
by the additional cost of normal produdtion in- 


Quantity production may, however, so absorb 
the imagination as to''result in some curious 
anomalies. The extraordinary perspective in which 
standardisation is sometimes viewed was shown in 
the recent’ sales of motor transport ‘vehicles. We 
believe we are correct in stating that at these high 
prices were paid often for well-known British makes 
of machines in bad condition while foreign makes 
in good condition only commanded extremely low 


the other. Although cheap spares may have been 
procurable, the. seems to have been lost sight 
of that the ‘cost would have been far less for 


the foreign make, even including the cost of making 
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the required parts in amall numbers at a relatively 
high price, and that such special manufacture 
may have been easily warranted in the overall 
transaction: ‘Standardisation is a rather fickle 
subject, and its quest may often lead one astray. 
The sotmewhat narrow outlook of these purchasers 
who thought they were following commendable 
economic lines, probably on the broader issue were 
led to a considerable expenditure for comparatively 
little value, 





year. In 
1910 there were 32, but in 1918 there were only 
14. They circulate not only among the legal pro- 
feasion, but indeed more largely among engineers, 
works, and so on, and the public libraries. That 
being so, although the legal result of the action is 
the most important point, together with the facts 
on whieh it was founded, it is instructive to those 
who examine reports to have all the technical, 
that is non-legal, data arising in the course of the 


witnesses, probably two on each side, and by trade 
witnesses. The expert witnesses are men of science, 
usually of high standing, who know more or less 
generally the art in question, and who have taken 
care to instruct themselyes minutely, by research, 
perhaps, and experiments, in the application of 
icular case forming the subject 
of the action. e trade witnesses are men skilled 
in the art to which the invention relates, and. it is 
clear that. the substance of the evidence given by 
these various parties from an engineering or scientific 
standpoint—and most patent applications relate 
to engineering or science—contains material useful 
others in developing their work. or in suggesting 
lines of research, or what, is just as important, 
showing in what direction failure lies. 

This can be better explained with, reference to a 
specific case, and for consideration one may examine 
the report on an action relating to the welding of 
aluminium which has just been issued. With the 
merits of the case or the merits of the witnesses 
there is no need to deal here, because the argument 


features thereof. This, again, isimportant. After} There are, for instance, a considerable number 
that there is a very full description of the pleadings, } both of steam and: petrol-driven velticles.-' In the 
that, is to say, the statement of the plaintiff’s,case,|case of the steam lorries some makers pin their 
ithe defence, and the grounds on which the defence | faith to traction engine practice, the boiler being 
i of the locomotive type with the engine on the top, 
approximately the same grounds raised in these}others place the engine underneath the vehicle 
pleadings. “Many of them are formal and needjand use a vertical boiler, generally some, form of 
not, it is submitted, be specifically referred to, | water-tube design. Central pivot steering is em- 
‘because one expects to. find all available pleas} ployed by some builders; Ackerman steering by 
raised in any action. One feature of the pleadings| others. Some engines are com some simple, 
is important, and it is agreed should be reported as| and there are representatives of slide valves, piston 
fully as possible, that is to say, the part of what are| valves and poppet valves. 

termed the “ particulars of objections,” which dis-} In the case of the petrol lorry there’ is also a 
closes the prior cations and extracts from prior 

literature, with : ; 




















































considerable diversity. Frames are of channel 
steel, pressed steel and wood steel-plated. There 
are chain-driven lorries, live axle lorries, and lorries 
with the back wheels driven by pinion and internal 
gear wheel. Of the live axle vehicles some have 
double-reduction gear, others worm drive. In 
minor points there is also stil] a very great diversity 
of opinion. It appears, therefore, that there is 
still a field for varied forms of construction for 
different purposes, and further that in many cases 
the different forms give results so nearly equal 
that there is as yet no definite conclusion as to which 
is the best. 

Perhaps the most striking novel feature is the 
fitting of a considerable proportion of the heavy 
vehicles with pneumatic in place of solid rubber 
tyres. There are several instances of this, the 
tyres being of truly enormous diameter, nominally 
10 in. A move in theJsame direction is that the 
small traction engines built to come under the 
Motor Car Act are now being put on rubber tyres 
in place of steel, 

For all ordinary work the petrol vehicle is now 
practically always fitted with a four-cylinder engine, 
the single and double cylinder having become 
obsolete. There is.at least. one example of a six- 
eylinder lorry chassis. Electric self-starters are 
being provided for the heavy vehicles in some cases. 
Special attention is now being paid to the con- 
venient handling of goods, an instance of this ‘bein; 
the tipping ies. These were formerly tip 
by a screw gear actuated by hand, but there are 
several examples of the engine power of ‘the vehicles 
being used for the purpose, whereby considerable 
saving of time and fatigue is effected. We shali 
deal with the exhibition at greater length next 
week. 


is necessary. The judgment is given in full, which 
is obviously important. 

On the other hand, according to present practice, 
as regards the evidence, the only reference thereto 
is contained in two paragraphs, one giving the names 
of those who appear in support of the plaintiff's 
case, arid the other the names of those who appear 
on behalf of the defendants. The results of the 
evidence from the legal int are summed up 
by counsel in the speeches, and to that extent are in- 
dicated in the report, but there is no basis given 
for this. The report usually ends with a good deal 
of discussion of minor matters relating to costs, 
suspension of injunctions, enquiries as to damages, 
and 80'on. If, therefore, a certain amount of this 
latter material were dealt’ with more, shortly, and 
references to the pleadings were abridged, it would 
appear to be possible, whilst retaining the reduced 
size of the report, which presumably is necessary, 
to introduce again some details the scientific 
evidence which it is thought would be of considerable 
interest to engineers. 





THE COMMERCIAL MOTOR. 

Tue Commercial Motor Exhibition which opens 
to the public to-day covers avery wide range. 
It is, in fact, difficult to say exactly what the limits 
of this range are, and it seems a pity that our 
English language has become so indefinite on 
certain points. An electric motor, for instance, 
is certainly a “‘ motor;’’ and is also commercial, 
The Diesel engine of a large ship is also called a 
marine “ motor,’’ and is also certainly commercial. 
Even if the word “‘ motor ’’ be used in the restricted 
sense of being synonomous with “ motor vehicle ”’ 
it is very difficult to define what is a commercial 
vehicle and what is a pleasure vehicle, for there is 
no particular reason why a taxicab or a char-a-banc 
out of which the owner gets his living should be 
considered a commercial vehicle any more than 
a large limousine out of which the owner also gets 
his living. Generally speaking, however, the 
definition of a “‘ commercial motor’’ may be taken 
as being for the purpose of the show a self-propelled 
vehicle coming under the Light Locomotives Act 
but of any type which,will not be shown at the 
Motor Show or the Motor Cycle Show. This covers 
a very wide field.and a great variety of vehicles 
are shown. Thus there are vehicles for carrying 
goods ranging in size from™smail carriers for a few 
hundred-weight of parcels up to lorries carrying 
5 tons to 6 tons: There are also agricultural 
tractors, taxicabs, baby traction engines, &c. 

From the cursory view, which is all that it is 
possible to get up to the time of going to press, 
perhaps the most striking point is the very great 
diversity of practice which still obtains in the 
vehicles intended for carrying general goods. The 
commercial lorry was in use for a considerable 
time before the war. Further, during the war 
various: types were used on a very large scale in 
such a way that a direet comparison of their various 
advantages and defects could be made by a very 
large number of people who have since in many cases 
returned to professional work in connection with 





THE AIR CONFERENCE. 

THE proceedings at the Air Conference called 
by the Air Ministry for the purpose of discussing 
technieal and economic problems connected with 
aviation opened on Tuesday morning last, at the 
Guildhall, London, when the members were wel- 
comed by the Lord Mayor, Sir Edward Cooper. 
Sir Edward reminded the members that on the 
outbreak of war we were not prepared in the matter 
of aviation, but that at the end of the conflict we 
had attained the leading: position. He hopéd the 
deliberations of the conference would help to make a 
similar advance in-civil aviation. It must beremem- 
bered, Sir Edward continued, that we could no 
longer regard ourselves as an island nation and 
we could not now rely entirely upon our Navy for 
defence, but if aviation progressed as it had begun 
he thought we might be tolerably safe as to the 
future. 

Crvm Aviation AND Ate SERvicEs. 


The Lord Mayor then asked Lord Montagu of 
Beaulieu to take his position in the chair, and after 
doing so Lord Montagu called upon Major-General 
Sir F. H. Sykes, the Controller-General of Civil 
Aviation to read his paper entitled “‘ Ojvil: Aviation 
and Air Services.” This paper we reprint, with 
slight abbreviations, on page 524 of this issue so 
that we may at once proceed to the discussion. 

The first speaker, Sir W. Joynson Hicks, Bart., 
M.P., after ing Major-General Sykes on 
his paper, said the latter left but little room for 
criticism. He concurred with the author's view 
that in a few years’ time civil and military aviation 
would tend to diverge. Entirely different types of 
machines were required for the two Services. In 
the former weight-carrying was of primary impor- 
tance, and there was no place for the fast scout 








does not appear so far to be the case. although such machines were essential for military 
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work. : The speaker thought that, in war time, civil|enough from a commercial point of view. ‘The] but he asked what was to happe in the meantime ? 
aviation would almost entirely cease, since all| primary necessity was to make the movement pay. | It was, he said, nearly 18 1 ag proc 
available pilots would be required for military] With regard to the future separation of civil and] of disintegration in ind 



























ili aviation he thought this undesirable. In] and although some decline been. antic 
a State which achieved greatness in warfare | he thought it had now gone too far. Subsid 
was also great in commerce, and the State that made] agreed, were bad, but there were other 
aerial transport pay would obtain the command of} helping the industry. In particular, the 
the air in ‘war. We ought to be that State, but the 
| paper did not explain how it was to be done. He 
carriage of mails as the basis of civil aviation, | would like to add a word on the subject of airships. 
and he, the speaker, would like to see the whole} Airships might or might not be a commercial pro- 
of the British mails to the Continent carried by | position ; at present it was not possible to say 
way of the air. He thought the Postmaster- 
General might well apply for definite tenders to 
his the United States could attain an | ti 


duties. « regard to subsidies he suggested that 
these'should be of an individual character to pilots, 
andsaid he would like to sée all pilots required to 





lt 








]in,an airship travelling at 50 knots, and he thought 
that a great mercantile nation like ours should not 
allow such possibilities to be taken up by other 
countries. He was, however, only speaking his own 
views, but he thought other shipowners ought to be 
interested. If aviation could ‘be proved ‘likely to 


sidies were as bad in connection with 
pay there would be no difficulty in obtaining 
financial support. 


civil aviation when they had proved quite satis- 
factory in the case of telegraph cables, In the 
latter connection the country had received a good 
return on its expenditure, and he thought the 
same would be the case with ciyil aviation, Mr, L, 
Blin Desbleds read a written contribution to the 
discussion, in which he stated that the Conference 


increased by over 500 per cent. in the period con- 
sidered in the paper. These facts, he thought, 
indicated appreciation on the part of the public. 
Major-General Sykes’ department had assisted civil 
aviation by instituting prizes which had just been 
competed for at Martlesham and Felixstowe, and 
this was an excellent form of subsidy. ‘Trial orders 
had also been given, and he thought it right that 
the department should provide aerodromes. The 
speaker, however, was not in agreement. with the 
view expressed by the author that power should be 
given to local authorities to provide aerodromes ; 
it was better that these should he provided either 
by private enterprise or by a central authority. 
In the matters of meteorology, wireless telegraphy 
and the provision of lighthouses, the State had 
helped and should continue to assist in the future, 
and they might also assist by encouraging the 
provision of a fuel cheaper than petrol. He did 
not, however, think it desirable to ask for a direct 
State subsidy for civil aviation, and he also wished 
to utter a word of warning with regard to the 
central focus of Imperial flying services. What, 
he asked, would be the position when Egypt was 
no longer a territory of the British Empire. The 
aerodromes and organisation would then have to 
be moved, and that was a very serious matter. 
When Egypt returned to national control it would, 
the speaker thought, be a matter of vital importance 
to retain as British territory an amount of land 
sufficient for the purposes of aerodromes to be 
used as a centre for aviation service. 

The next speaker, Lieut.-Colonel Moore-Brabazon, 
M.P., said the author had touched upon the sub- 
ject of meteorology, to which subject he, the 
speaker, would confine his remarks. Meteorology, 
although of use to everybody, was a much 
neglected subject. To him it seemed farcical 
that it was possible to predict the exact moment 
of an eclipse of the moon many years in advance 
of the event, while it was not possible to say 
with certainty in the morning whether or not it 
would rain in the afternoon. Now that the science 
of aviation had advanced so rapidly it would be 
possible to obtain meteorological readings in the 
air, and some of the existing problems might be 
solved in this way. It should be possible not only 
to predict the weather some time in advance but 
also to control it to a certain extent. It might be 
possible to send up an aeroplane to stop a thunder- 
storm, and in countries like certain parts of South 
America, where clouds rolled up every evening 
during periods of drought, it would be possible to 
bring about precipitation. Meteorology, the 
speaker considered, was a backward science, and 
aviation ought to help it along. 


point. He hoped the Government would support 
the Air Department in their efforts to foster civil 
aviation. ‘It was essential for this country to be 
first in the air, and he hoped the Conference would 
show how this was to be brought about. With 
regard to the carriage of mails, he thought this of 
little use in England, but the case of the mails to the 


infinitesimal. For a surcharge of a halfpenny per 
letter the service could be made to pay, and this 
would prove a advantage to civil aviation. 
Subsidies, he said, were not required, but what was 
needed was payment for services rendered. If 
Great Britain decided to adopt aerial mails every 
Dominion would follow suit and air lines would be 
inaugurated all over the world. It would be quite 
possible to carry all first-class mail matter to the 
Continent in the time now taken to transmit a 
telegram, and at'a charge above the existing postal 
rates of not more than that previously mentioned. 
Mr. 8. Instone said that, as a shipowner, he had 
taken up civil aviation to see what could be done, 
but after 12 months’ experience he could only say 
that, financially, it was a failure. The London to 
Paris service, he said, could not pay if every machine 
were fully loaded, if depreciation, &c., were properly 
allowed for. It would, however, be a lasting shame 
if civil aviation were compelled to close down, and 
it was necessary for the Government to put British 
firms in a position to compete with Continental 


assuming 
that the machines flew 300 days a year. With a 
further 21. a seat for working expenses, the minimum 
possible fare for the London to Paris journey would 
thus amount to4i. This assumed that all machines 
flew on every flying day, and that all seats were 
booked, which was, of course, impossible. If, how- 
ever, as had been stated, there were two machines 
on the ground for each machine in the air the 
ee eT ERY te 


sum being allocated for upkeep and pilot’s salary, 
on the condition that both should be taken over by 
the Government in time of war. Transport com- 
panies should also have free use of aerodromes and 
since these would always have to be 
built for ‘service requirements. In the matter of 
insuranee also, the Government should arrange to 
insure all commercial aircraft at a premium which | req 
would not result in a loss but which would not 
produce a profit. Although, the speaker continued, 
commercial aviation had been a failure so far, his 
firm did not intend to discontinue. At the satne time 
no new business could attract capital unless it could 
show «profit. The Government, he said, must 

and though he fully appreciated what had 
done so far, more assistance was essential, 
it could not be expected that the burden 


reluctantly compelled to consider them necessary. 
Commercial aviation, he thought, would soon pay 
now, but ca; was required to replace 

aircraft ‘with new machines. Tf ‘this were done, 
it could be made to pay in a year or so, but some 
Government assistance was now needed to help 
firrhs out of their present difficulties. The speaker 


lustry had fallen from a position of affluence to é 
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were. He also thought the picture drawn of the 
efforts of the Civil Aviation Department, 
teresting and commendable, but it was hardly good 
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logical service on the London to route, and he 
also suggested that they might an estimate 
of the cost of an aerodrome to erected over 


ees? in. getting to and from the 
aerodrome, and although his suggestion, perhaps, 

icable, something of this 
kind might even be done. 

Mr. Lawrence Wingfield, who referred to methods 
outside aviation which the revenue of aerial 
transport companies might be increased, was 
followed by Mr. R. H. Hooker, who dealt with 
meteorological matters. Mr, Hooker referred to 
the point raised by Sir Alan Anderson in connection 
with an airship flight from South Africa to Australia. 
It was, the speaker pointed out, quite possible that 
this journey could be accomplished in 72 hours with 
the assistance of the prevailing winds, but he asked 
how long the return journey against the wind 
would take. The only other speaker was Mr. J. 


Westaway, who said he was interested in a type of 


machine in which a vertical lift could be obtained. 
He was pleased to note that Major-General Sykes 
had referred in his paper to the possibilities of this 
type of aircraft. ie regretted that time did not 
permit him to explain his system. 

This concluded the discussion, and after the 
Chairman had thanked the author for his paper the 
morning session terminated. 

Tue OPERATION oF CiviL AIRORAFT. 


The paper read and discussed in the afternoon 


session was one by Mr. H. White-Smith, the Chair- 


man of the Society of British Aircraft Constructors, 


Limited, the paper being entitled “‘ The Operation 
of Civil Aircraft in Relation to the Constructor.” 
The paper deals with aircraft of the heavier-than- 
air type, including both aeroplanes and seaplanes, 
from the business or commercial point of view, 
apart from technical questions. It first discusses 
the reasons for the present lack of financial success 
in operating air services, citing as the main causes the 
fact that the public has not yet acquired the habit 
of travelling by air, and still doubts the reliability 
of the services. High fares and freight rates and 


lack of comfort for passengers and facilities for 


luggage, are regarded as contributory causes. 
Means for improving the attitude of the public 
towards commercial aviation are dealt with, as also 
are methods for improving the safety and reliability 
of the services. In the latter connection the need 
for research to facilitate landing in fogs and for 
improving the conditions of night-fiying are empha- 


An important part of the paper is a tabulated 
statement of the capital and operating costs of a 
hypothetical service between London and Paris, 
with six machines each, of 13 different types. The 
cost per passenger and per pound of cargo is calcu- 
lated for different load factors, the former ranging 
from 71. 48. to 181. 10s. 6d. for the single journey with 
a 75 per cent. load factor. At the same load factor 
the cost per pound of cargo ranges from 7d. to ls. 5d., 
and it is interesting to note that the lowest figure 
in each case 1s achieved with the “Airco 18” 
machine illustrated and deseribed on page 238 ante. 
The figures are estimated and not actual working 
results, and the comparisons, therefore, may not 
be strictly accurate. They serve, however, to 
indicate to constructors the lines on which it is 
possible to improve designs with the object. of 
reducing operating costs. 

After discussing the requirements of commercial 
machines for work and for the transport 
of light and heavy goods, respectively, the author 
turns to the subject of seaplanes and amphibious 
aeroplanes, and calls atteation to the somewhat 
CTS, U8t SoM Meaehigne of his alegs.s09. 808 pet 
used for commercial work in the British Isles. 


that above referred to, but employing seaplanes and 
amphibians, are then given in tabular form and 
discussed. The costs are worked out for six different 
machines, and we notice that the cost per passenger 
for a similar journey to that above quoted for land 
machines, ranges, in the case, of ,seaplanes and 
amphibians, from 16l, lis. 6d, to 301. while the 
cost per pound of cargo varies from ls, 53d, to 2s. 9d, 
The costs here quoted are calculated a 75 per 





cent. load factor in each case, The higher costa,| 
in comparison with land machines, are, of course, 
due mainly to the lower speed for a given horse- 
power of craft designed to alight on water. 

Dealing with the question of aircraft engines the 
author considers that, although great advances have 
been made in the last five years, there is still need 
for improvement in the matter of reliability, and 
suggests that it may be desirable to increase the 
weight per horse-power in order to improve this 
feature. He also urges the necessity for increased. 
fuel economy, and for the discovery of a much 
cheaper fuel as a substitute for petrol, pointing out 


that the present expenditure on that fuel repre- | to 


sents the largest individual item in the running costs, 
and is equivalent to about one-third of the total 
operating charges. The remainder of the paper is 
devoted to the questions of maintenance of aircraft 
and engines in service, and to the special require-. 
ments and opportunities for aircraft in foreign’ 
countries. In conclusion the author views the future 
of commercial aviation hopefully, and considers that | 
although financial success may not yet have been 
achieved it is not far off. ‘The figures given he 
regards as pointing clearly to the necessity for con- | 
tinued technical progress, and he urges on the Air’ 
Ministry the need for the. placing of orders for 
experimental machines so, that firms of aircraft 
constructors may keep their design staffs in being. 

When Mr. White Smith had finished reading his 
paper, the chairman, Lord Montagu, called upon 
Lord Weir of Eastwood to open the discussion. 
Lord Weir said the paper appeared to him to be 
both straightforward and useful. It dealt with facts 
and gave data, which in conjunction with Major- 
Gen. Sykes’ paper, showed the true position of civil 
aviation at the present time. The object of the 
Conference, he said, was to enlighten the com- 
munity and the Government on the importance 
of sound progress in aviation. Both were apparently 
apathetic to a development which appeared to be 
slow and unsatisfactory, but more had been done 
than was generally realised. It was, he thought, 
difficult to bring home the responsibility to the 
Government. . Final success depended upon private’ 
enterprise and would be achieved by capital and 
the community as a whole. No Government could 
compel prosperity to civil aviation. It was neces- 
sary for the public to convince themselves by actual 
trial that the air services were realities offering 
new facilities for travel at a cost which was worth 
while. Referring to the cross-Channel services, 
Lord Weir said these were of unique importance, 
and it was better to maintain and expand these 
than to embark on new schemes. With regard to 
the question of direct aid from the Government, 
the author had indicated in his paper that with 
the most fully-developed air service of to-day, 
having a load factor of 75 per cent., the total costs 
about balanced the takings. The speaker hoped, 
however, that before the close of the Conference 
it would be shown that Mr. White Smith’s estimates 
of cost were unduly high, but the Conference must 
show the Government that the services were of 
such vital importance as to warrant direct financial 
support. This country possessed the best. pilots 
and desi and had carried out all the pioneer 
flights of the world, and the cross-Channel services 
had a definite claim on the Government to see them 
through their early difficulties. He thought their 
claim for help could not be disregarded much longer, 
and suggested that if the Conference did no more 
than; pass a resolution justifying the line of action 
recommended by his, the speaker's, Committee, 
it would be the greatest thing yet achieved in 
aviation. 

Mr. F. Handley Page, the next speaker, thought 
Mr. White Smith had rather over-estimated the 
drawbacks of air travel, which actually had many 
advantages. over other methods of transport. He 
explained these advantages, and also pointed out’ 
that aircraft were in the process of development and 
that the future would see improvements correspond-, 
ing to those which followed the introduction of rail-. 
ways, steamships and motor cars. With regard to, 
the aerial transport of mails, the speaker thought 
it much easier to persuade one passenger to travel 
by aeroplane than. to obtain. an equal load. by 





inducing, say, 5,000 people to send letters by air 


post ; but.if the use of the air mail was made com- 
pulsory,. it would be. quite a different matter. 
Referring to the figures for running costs given in 
the paper, the speaker said the author had calculated 
the cost per passenger to Paris in one of the Handley- 
Page 0-400 machines. at 111. 8s., with a load factor 
of 75 per cent.,. but as the company, only received 
a 101. 108. fare, that would not be a business pro- 
position.. The cost per flying hour given in.,the 
paper as 221. 9s.. was actually. 161. 17s., and this 
reduced the cost of a passenger journey sufficiently 


allowance ‘must be made for this, which depended 
on the flying hours per machine. It was.better to 
write machines off quickly and replace them than 
to: store them up until they became obsolete, and 
for this reason subsidies were necessary... The sub- 
sidy proposed on the basis of 25 per cent. of the 
gross receipts of transport companies, the speaker 
pointed out, would not be a large sum, and it would, 
in fact, be just about the same as the Government 
had saved by withholding some of the prizes at the 
recent competition. In conclusion, the speaker 
remarked that the few machines employed to-day 
in civil aviation resembled the num of service 
machines employed at the beginning of the war, 
and he hoped to see the commercial air fleet grow 
as rapidly as the number of service machines had 
increased during the war. 

Col. F. Searle, D.S.0., who followed, said the 
author had referred to the lack of financial success 
of air services, and this, he thought, would have 
been obvious had more careful preliminary in- 
vestigations been made. It was not possible to 
achieve success with two-seater or four-seater 
machines. With regard to the high fares charged, 
the speaker pointed out that aerial transport com- 
panies catered for business men for whom the time 
saved by air travel was more than sufficient, to 
compensate for the high rates. There was also a 
considerable saving in hotel expenses, and this 
should be taken into account. The question of 
safety, the speaker continued, was one of; vital 
importance, since accidents had a bad effect on the 
industry in general. In this matter the Air Ministry 
might step in by requiring all civil aviation pilots 
to obtain some navigation certificate. At present, 
the speaker stated, some 90 per cent. of pilots flew 
by eye only, whereas if they flew by navigating 
instruments there would be less risk of accident. 
Arrangements for navigating by wireless were also 
in need of improvement, as wireless provided the 
only means available for completing a journey in 
really bad weather. The speaker also touched upon 
the questions of night flying, -turn indicators, 
aneroids and other instruments, and stated that 
the life of an aeroplane engine given in the paper 
as 3,000 hours was much too low. The London 
motor omnibus engines, he pointed out, ran some 
3,000 hours per annum, and some had been in use 
for 10 years with ordinary maintenance. . With 
regard to the earning powers of, machines, the 
speaker thought the author had been unduly 
pessimistic. The Airco 18, he stated, cost about 
5,0001., and at a fare of 101. 10s. per passenger 
earned 1601. in five hours. This represented a profit 
of 1001. a day, and actually a machine should be 
able to fly for a much longer period than five hours. 
The speaker also referred to constructional details 
of machines and pointed out several ways in which 
these might be improved, mentioning that rubber 
connections in the petrol system should be avoided 
and control cables might with advantage be replaced 
by some device less liable to wear. He also pointed 
out the desirability of providing machines with 
double cockpits for. the purpose of training new 
pilots. 

The. next contribution to the discussion: was by 
Mr...H,; Sleeman, of Aerial Transport, .. Limited, 
Melbourne, who..read. his remarks somewhat 
rapidly. |..Referring to the operating costs, given in 
the paper, he thought the basis of comparison was 
wrong, and .said it,should have been made by 

imating the amount of cargo handled. Estimated 
in this way the cost per pound of cargo for the 240- 
mile journey. came.out at 6.2d, for the Handley- 
Page.W 8 machine, 6.7d. for. the Vimy and:5,5d. 
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for the Martinsyde; whereas the author's 
for a 75 per cent. load factor were 7}d., 11}d. and 
8}d. respectively. ‘The question of range had not 
been considered in the author’s calculations, and 
this was an important point for overseas users, 
since they had to deal with longer distances and the 
cost of fuel was higher. The working capital which 
the author had taken as equal to this month’s 
running costs, the speaker thought, should have 
taken as four months. He also referred to the 
shipping’ of aircraft and spares overseas, and with 
regard to the latter expressed the view that it 
would, be found necessary to manufacture these in 
remote countries rather than to ship them from 


England. 
Lieut.-Col. E. Yan Davson, who followed, said he 
thought that much of the lack of success might be 


attributable to imperfect appreciation of the posi- | j 


tion to-day: Aviation enthusiasts, he said, had 
rather tried to impose commercial aviation on the 
public, whereas the pressure should come from the 
other side. Attempts had been made to link up 
towns without consulting the inhabitants, who were 
really the best guides, as they would use the lines 
afterwards. In some cases quite short routes would 
pay, whereas longer ones would not. The solution, 
he thought, was to be found by educating the 
public, and he suggested that it might be useful to 
fit out expeditions including several types of 
machines and send them out to demonstrate in 
different parts of the Empire. Such expeditions 
would also clear up some of the points raised in the 
paper as to the requirements of machines for use in 
tropical countries. 

At this stage of the proceedings the Chairman 
read the following resolution handed in by Mr. 
Holt Thomas: “‘ That this Conference calls on the 


Government to decide definitely that all first-class | j 


mail matter shall be sent by air mail on selected 
mail routes of importance” ; after Mr. Holt Thomas 
had spoken to the resolution and it had been 
seconded by Major-General Brancker, it was put to 
the meeting and carried unanimously. 

Mr. A. E. Berriman also spoke on the paper, 
referring to some errors in the table of costs accom- 
panying it, and at the conclusion of his remarks the 
proceedings terminated for the day with a vote of 
thanks to the Chairman, proposed by Mr. White 
Smith, 

The following day was occupied”by the reading 
and discussion of papers of a technical nature and 
by a visit to the terminal aerodrome at Croydon, 
and on Thursday papers dealing with service 
aviation and airships were read and discussed; but 
we must defer an account of these proceedings to 
our next issue, 


(To be continued.) 





NOTES. 
Om Fort at Sza. 

THE annual report of Lloyds’ Register just pub- 
lished, shows that oil fuel is steadily making its 
way at sea. No less than 426 of the vessels classed 
during the past year are fitted for burning oil fuel, 
whilst a large number of existing steamers are 
being converted to the new m. As matters 
stand, 76 per cent. of the vessels classed by Lloyds 
use coal, 16-3 per cent. use oil for raising steam, 
and 1-7 per cent. only have internal-combustion 
engines. The use of the latter has, however, in- 
creased greatly since the armistice, and during the 
year covered by the report, 28 new vessels were 
fitted with main propelling engines of this type, the 
aggregate being 79,805. More than 150 
sets of Diesel marine engines are now being built 
under Lloyds survey, and about as many more of 
other patterns of oil engine. About one-half of 
these are under construction within the United 
Kingdom. The largest of the Diesel engines now 
being built“under survey is intended for the ss. 
Glenogle, a 'twin-screw vessel of 9,150 tons. The 
engines will have 16 cylinders, 29-1 in. in diameter 
by 454 in. stroke. Considerable modifications are 
being’ made, the report states, both in Diesel and 
other oil engines. The plan of injecting the fuel in 
to the cylinder without the aid of compressed air, 
which was so ‘successfully adopted in submarine 
practice, is now being applied to surface craft. With 


figures | regard to other types 





of oil engine the most notable 
lies in the direction of ‘using higher maxi- 
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Outside the second lead tubing and the layers of 
jute and compound is the steel armour of interlocked 
S wires, of galvanised steel, 5 mm. in diameter, which 


are an old speciality of the Felten and Guilleaume 
Cariswerk, A.G., of Kéln—Miilheim, which made 
the whole cable. 


partly at a depth of 120 m. 
laid the cable was tested in the works in lengths 
of 800 m. and of 11 km., and further in the three 
sections ready for shipping, having lengths of 
21 km., 77 km. and 77 km.; the tests, finally of 
the whole cable, more than satisfied the specified 
conditions. The laying had to be in sections 
because the steamer Rudolf Hansen, which the 
Telegraph Department had chartered for the work, 
was merely a boat of insufficient capacity, 
which had to be fitted up as an emergency cable 
ship. The two main cable sections extend from the 
shore end at Leba to the cable buoy anchored in 
the Baltic half-way over East Prussia, and from 
the buoy over Tenkitten ; the splice was made on 
board. The laying did not give rise to any incidents. 
The special apparatus required for joining the 
cable to the aerial lines and to intensify the signals 
(by relays of the valve type) were supplied by the 
firm of Siemens and Halske, of the Wernerwerk. 
Excellent communication was carried on between 
Berlin and Kénigsberg in August the day after 
splicing the cable sections ; but the land connec- 
tions were not then ready for the public telegraph 
and telephone service. 


Brick Priczs. 


The Government Committee appointed to ascer- 
tain whether the present high prices of bricks 
are in any way attributable to trusts and combines 
have reported in the negative. The trade is, they 
find, one subject to wide alternations of bad and 
good times, but in general before the war the trade 
was on the average far from being a profitable one. 
In 1900 and 1914, bricks were being sold at almost 
any price in order to get them out of the way, and 
during the war the trade suffered severely, and a 
great many firms were forced to close down. At the 
Armistice the output was one-fifth the normal 
pre-war output, and those firms that had been 
compelled to close down were faced with heavy 


The cable weighs 11 tons per]’ 





expenses in attempting to restart owing to the 
dilapidation of buildings and Government 
control was instituted in August, 1917,"and prices 
fixed on the basis of costings by the Government 
accountants. The control was removed early in 
1919. The following table shows how the price of 
bricks has altered since pre-war days :— 
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These prices are subject 
dependent upon increases 
The principal costs in the are 
fuel, and it may be noted that most 
Bh db ere eg The 
t in 1914 the wages paid to an average labo 
engaged in this industry varied from 
per hour, +} neem, 34 weekly wage 
30s. for 56 hours w Since that period increases 
have been made from time to time until in 
1920, the labourer was in receipt of a total ad 
of 43s. over and above his pre-war rate of wages. 
Taking the wages of the average labourer as 24s. 
per week before the war, he is now receiving & 


Fe 
peitiir 
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_| weekly wage of 67s., which represents an increase 


of approximately 180 per cent. When these various 
awards were made piece-workers, youths, women and 
boys were advanced proportionately, and no re- 
duction in wages was made when the weekly hours of 


4 cowts. to 11 cwts. per thousand, according 
clay'and the amount of burning required. 
Fletton area the amount required is as 
4 cwts. to 5 cwts., but in the other districts 
average is 11 cwts. The increases in the 

coal ton in the principal districts have 


as follows :— 


West of England... 
° and... 
Socttend ove 
Taking the average of these five districts, 
increase is approximately 270 per 

case of stock bricks, where ashes are 
the yards from London and mixed 
considerably less coal is required for 
poses, and therefore coal not form such 
important factor in the price of this class of 
The witnesses examined were unanimously 
that the coal that is being supplied at the 
day is of greatly inferior quality to that 
before the war, with the result that its calorific value 
has depreciated, and about 25 per cent. more is 
required for purposes of burning and power 
production. 
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ADVERTISING Exuisition.—An International Adver- 
tising Exhibition is to be opened at the White City, in 
November next, and the profits made are to go to 
charities connected with the advertising business. 
particulars can be obtained from the central offices of 
the exhibition, 167, Strand, London, W.C.2. 
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Tue Marine Ow Encine.—The Institute of 
Engineers has decided to arrange for a series of 
on the int 1-combustion i Full 
course have not yet been fixed, but a draft 
has been drawn up and will be discussed at 
tofbe held in the Bociet y's Lecture Room, on Wednesday, 
October 20, at 4 p.m. 
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weeks whet death occurred at his residence, Highfield 
House, Headingley, Leeds. 

Born in April, 1850, at Hylton Castle; Sunderland, 
John McLaren was educated privately, passing the 
Durham University middle class examination in 1865. 
In nee he was iced to Messrs. Black, Hawthorn 
and Co, of ad and passed through their various 
shops and drawing office in the pee See 
them. During that time he passed the South Ken- 
sington Examinations with honours and for two years 
was a teacher of the South i evening classes. 
In 1871 he had the sole management of the Ravens- 
thorpe Engineering Company, of Mirfield, Yorks, and 
was engaged in designing and constructing colliery 
plant, steam ploughing machinery and steam engines, 
including 


steam sewage pumping plant. 

In 1876, in conjunction with his brother erg’ 
he started the well-known firm of Messrs. J. and 
McLaren, Midland Engine Works, Leeds, with which 
he was connected, of course, at the time of his death. 


The firm soon began to secure important contracts, 
having in vas areerlg early days supplied fons g 
plant to the Mexican Drainage Works, and ploughi 


and clearing plant for the now well-known irrigation 
project at Mildurain Australia, The firm also specialised 
in electric-lighting engines, 

the war came Mr. McLaren was made Chairman 
of the Board of Management of the National Factories 
for Munitions, in Leeds, and his energy and powers 
of organisation were of immense service in this direc- 
tion, a fact which has since been officially recognised 
by conferring on him the honour of K.B.E., in 1919. 
The Leeds shell factory, it may be remarked, was the 
first national factory of its kind in the country. Sir 
John was a member of the Central Committee of the 
Employers Federation, was president in 1918 of the 
Leeds ber of Commerce and for many years 
represented Leeds on the executive of the Association 
of British Chambers of Commerce. He served on the 
Royal ‘Commissions for the International Exhibitions 
at Brussels, Turin and Rome. 

Sir John joined the Institution of Civil Engineers 
in 1876 as an Associate Member, Being transferred to 
the class of Member in 1892, In 1890, he read a paper 
before that Institution on “‘ Steam on Common Roads,” 
which on account of its date naturally dealt mainly 
with traction engines, &. He was elected a Member 
of the Institution of Mechanical rs in 1903. 
He was an active member of the Agricultural Engineers 
Association, ‘and was a well-known figure at many 
of the agricultural shows of the country. At the 
annual m last December of the Royal Agricul- 
tural Society stated that he had attended that 
Society's show on no less than 51 occasions. As is 
well known, the firm of Messrs, McLaren specialise in 
plou machinery, one of the latest of their pro- 
ductions being illustrated and described on pp. 506 and 
507 of our present issue. Sir John was a prominent 
member of Leeds Congregationalist circles ; in politics 
he never sought any prominence. He was much liked 
by his fellow workers for his cheery disposition, which 
fact often undoubtedly contributed to his successful 
management, 





THE LATE MR. GEORGE TANGYE. 

Mr. Gore Tancy®, the last survivor of the four 
brothers who founded the famous firm 
died on the 7th inst. at his residence, field Hall, 
Handsworth, He was in his eighty-fifth year, having 
been born at Broad Lane, , near Redruth, 
Cornwall, on October.17, 1835, his father being a small 
farmer and shopkeeper. He received his early educa- 
tion at the parish school, and later at the Friends’ 
School, Sidcup. His brother Richard having obtained 
a situation as clerk at the engineering works of Mr. 
Thomas Worsdell, Birmingham, in 1852, was followed 
there next year by the subject of our memoir, who 
was also engaged as a clerk. The other brothers 
obtained situations with the same firm as mechanics. 
Later the four started in business. for themselves, 
hiring a workshop in Mount. street for 4s. a week. 

Their great chance came when Mr. Brunel adopted 
the hydraulic jack (invented by James Tangye in 
1856) for overcoming the difficulties met with in 
launching the Great rm, which, with the aid of 
these new implements, took the water in 1858. The 
brothers next took up the manufacture and develop- 
ment of the Weston differential pulley block. In this 
work Mr. George Tangye is stated to have played a 
leading pet, As a result of the great success and 
popularity of these blocks and the hydraulic jack the 
firm™ was enabled to move into larger premises in 
1859, and“in 1862 the manufacture of steam engines 
on a standardised interchangeable system was com- 


, | and Electrical Measuring Instruments,"’'H. G. 





Corn’ works were in consequence erected near 
Boulton and Watt’s old foundry in Soho. After the 
retirement of Joseph and James Tangye the business 
was carried on by the two gunger brothers, but was 
converted into a limited liability company in 1881, 
undér the style of Tangyes, Limited. In the subse- 
quent development of the firm Mr. George Tengye 
played a prominent part, and was so successful 

repeated additions had to be made to the works. In 





Tue Late Mr. Grorce TaNncye. 


1906, when Sir Richard Tangye died, Mr. Geo 
Tan, became chairman of the company. His 
benefactions to the city of Birmingham were numerous, 
and included important donations to the art gallery 
and to the municipal school of art. Another gift to 
the city was the fine collection of Boulton and Watt 
relics, which had been acquired by Mr, George Tangye 
and treasured by him for years,* This collection 
includes nearly 18,000 drawings. His home, Heath- 
field House, had previously been occupied by James 
Watt, and the latter’s workshop was religiously main- 
tained as a memorial to the father of steam engineering. 





Tae Barrow aNp District AssOcIATION OF 
ENnGingERS.—The programme for the ensuing session 
of the above society comprises a number of interestin 
papers. The opening gy | of the session was hel 
on Friday last; when Mr. G. A. Bassett, R.O.N.C., 
M.I.N.A., read a paper on “ Engineering in War and 
Peace.” Other papers on the peogremme are as follows : 
November 12, 1920, ‘‘ Care and Maintenance of Machinery 
Afloat,”” Eng.-Com. A. EB. Lester,R.N., D.8.0. ; December 
10, 1920, “The Problem of the Gas Turbine,” C. PB. 

ore, Esq.; January 14; 1921, “ Mercantile 
i il Engines,” A. H. Newlands, Esq. ; Feb 
1921, “Modern Methods of Lubrication of "High 
8 Bearings,’ G. W. Johnson, Esq. ; March 11, 1921, 
“ Electric Furnaces,’’ T. Sedgwick, Esq. In addition, 
five lectures for apprentices have been arranged. These 
will deal with the following subjects :—‘‘The Art of 
Moulding,” J. Parker, Esq. ; “ Electrical Measurements 
Leivesley, 
Esq.; ‘Manufacture of Jigs and Gauges,” J. Milner, 
Esq. ; ‘“ Mechanical and Optical Measuring Appliances,” 
J. W. Osborne, Esq. ; “‘ Sea Experience with ine Oil 
Engines,” H. Atkinson, Esq. 


Tas Unrversiry or BrmmincuamM.—A meeting in 
furtherance of the raising of 500,0007. for the extension 
and improvement of Birmingham University was held 
at Birmingham on Frida » under presidency 
of the Chancellor, Lord Robert Cceeil, M.P. Amongst 
those present was the Chancellor of the Exchequer, 
who pointed out that before the war the House of 
Commons voted something less than half a million in 
support of the universities and university colleges of 
the Kingdom. At present double this amount is voted, 
and next year he hoped to raise the sum to 1,500,000/., 
in addition to certain special ts in aid of professional 
cag He emphasized im of avoiding 

direction of universities, which should be free 
centres of thought. Lord Robert il, in his s 
observed that in pre-war times we in the United 
Kingdom only 5,000 full-time students in technology, 
whilst Germany had 17,000 and America 34,000. It 
be observed, however, that these figures afford no 
indication whatever as to the quality of the output 
which in this country was fully equal to the best elsewhere. 
At the conclusion of the meeting, Alderman sytem 
announced that conditional promises had already 
received for two-fifths of the total aimed at. 


Ww 
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* See ENGINEERING, vol. eviii, page 637. 





“THE LATE MR. HENRY STEEL. 
A B circle of engineers will regret. to hear of 
the shadion death, at a com tively early age, of 
Mr. Hi Steel, chairman of the United Steel Com- 
panies. Mr. Stéel was only 58 and ‘had scarcely known 
a day’s illness in his life. He seemed to be in his uswal 
good health last week, having come up to London on 
business, and ‘a good deal of surprise was occasioned 
by the discovery on Thursday, the 7th inst., that Mr. 


Steel had died the previous. night, 
Mr. 1 was the son of Mr. He Steel, of Tapton 
Court. was educated in Brussels and at London 


University, after which he went into the Ickles works 
of Messrs. Steel, Peach and Tozer, Subsequently he was 

ven a seat on the board. In 1915 he succeeded his 
ather as chairman of that company, and commenced 
the negotiations which resulted in the present amal- 


The first firm to join with Mesars. Steel, Peach 
and, Tozer in the ation was that of Messrs. 
Samuel Fox and Co., Stocksbridge. Galeoqaent 
arrangements, concluded in 1918, resulted in a combina- 
tion which included the Frodingham and Workington 
Tron ‘and Steel Companies, the Rother Vale Collieries, 
Limited, and the Appleby Iron Company. Still more 
recetitly the Scunthorpe Iron Company, and’ the 
Dinnington Iron and Coal Company, came into the 
concern ; while Messrs, Daniel Doncaster and) Sons, 
Limited, the Martino Steel and Metal Company, have 
also entered. the combination, which also has a } 


interest in Messrs. Thomas Smith and Co. 


combine has capital of over 9,000,000/., and it 
was Mr. H. Steel’s ambition to make it self-contained 
from beginning to end. 

In addition to the affairs of this large amalgamation, 
Mr. Steel held responsible offices in connection with 
several other important companies, so that hé:led an 
extremely, busy life. He was reputed to be a 
very hard worker, full of energy. He was a good 
business man and an excellent. manager, and his 
sudden death will entail a severe loss to the many 
organisations with which he has been prominently 
connected. He was made a member of the Iton and 
Steel Institute in 1886. 





INDUSTRIAL NOTES. 

In these “‘ Notes’’ last. week, on page 482, it was 
stated that “at Lincoln, Messrs. Ruston and Hornsby 
are suspending the remaining 400 of their employees 
till October 12.” We regret having made this state- 
ment, as it is not correct. The majority of the 
departments of this company have work in hand to 
keep them in full employment for some months, but 
in one of them (the motor works), there is a slackness 
which has caused the suspension of about 400 work- 
people until the date mentioned. The: namber of 
the firm’s employees at Lincoln alone is over 5,000. 





At a mass meeting of engineers employed on main- 
tenance wotk in the Manchester area, held on the 
10th inst., it was agreed to raise the ban on overtime 
which has existed since July 10 last, pending the 
settlement of the wages question. 





The Federation of Engineering and Shipbuilding 
Trades is demanding an increase.of 6d, per hour for time 
workers and an equivalent advance in piece work 
rates, and at the same time an advance of 3d. per hour 
is claimed for boys and apprentices. At a preliniinary 
conference the depressed state of the industry was 
urged as a reason why such claims: should not be 
pressed at present. The conference will be resumed 
on October 22. Similar claims for advances of wages 
are being made by the Amalgamated Society of 
Engineers. 





It is interesting to note that the Glass-makers’ 
Society is protesting against the provisions of the 
Young Persons Employment Bill which prohibits 
youths under 16 from working night shifts. 





At the annual conference of. the. National Sailers’ 
and Firemen’s Union, which was held in Londen last 
week, it was proposed to increase by 30s; the present 
minimum of 4/. 7s. 6d. per week paid to sailors and 
firemen, engaged in coastwise trade, with an addition 
of 5/. to the existing rates of 15I. to firemen and 14/. 10s. 
to sailors paid monthly. From the Scottish branches, 
recc dations were made to increase the wages 
of' seamen and firemen to 6/. 10s. weekly and 20l. 
monthly; The claims of fishermen for increased pay 
were strongly pressed, and a further proposal urged 
the Executive Council to take immediate steps to 
secure improved remuneration for all ratings in the 
mercantile marine in view of the continued increase 
in the cost of living. The payment of seamen’s ; 
it was also claimed, sho begin on the day when 
articles of agreement were signed, and not, as laid down 
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in the Merchant Shipping Act, from the day of joining | plicity of most of the work to be done, such corners| danger to the community. On the other hand Mr. 

a vessel; and “ that wages should continue up to the’ can hardly be saéctssful unless supported by iftimida- forge appeal to employers to give labour a fair 

time when the crew were discharged, and not when|tion. Ultimately, tio doubt, the “ ndn-sdcial ” ‘and deal , we hope, meet with i iate response. No 

the vessel arrived at her berth.” It was stated that | fundamentally tyrannical character of such conduct|doubt there may be differences of o as to what 

the whole es would be brought before | will be realised by this new class of operator, as it has }is “‘ fair” in 
Board 
























particular cases, but the obviously unfair 
the National itime » in accordance with | been by its predecessors in this baneful field. can at least be avoided, and of this there have been 
agreement, in a 3 time. The attention of : far too frequent instances in the past; 
the conference was toa serious problem by aj In the 18 trades for which figures are regularly 
report from the district viewing with alarm the average weekly earnings of the employees Kime wey saat nt cenit 
‘the | continuous and importation of establishments during the sun and the wind and the traveller's cloak is exemplified 
cheap Asiatic labour, while thousands of British | « 28 were 52s. 6d. as compared ened the iron and steel where 
seamen and firemen cannot secure em t,” and @ month earlier, 33s. 8d. before the years been the practice to avoid ites, 
aS to remove e, and 18s. 2d. in June, 1914. The percentage | in rates on selling and in 
the e § since the armistice, by in which is the 
ae and since reer hgh preg These ee cont, tone See oe other 
An important and characterist: co to trades em ® very pro- methods, , afford pee 
declaration wes’ made st Lisndudne last week by| portion young girls. The < of | to ambitious young men, as it is much easier to be 
Mr. Lloyd George, to a deputation of ex-service men. is the decline since 1915. 


He said that although there were a considerable number 
of ex-service men who could be employed in house 
building, there were iro union roguation which 


made it impossible-at present for services to be the figures are: January to August, 1920 ;| however, ; and. prosperity to the steel 
used. “That,” continued the Premier, “ought not of workpeople affected, 7,089,000 ; amount alee Wikterss, the cabipelamet the edorceaid 
to be, and it is one of the things that I am going to| of net increase per week, 3,579,000. -These men, and 


apply myself to without delay. A Committee e changes r 
rg been sitting for canst tlie investigating this employees, domestic servants, agricultural labourers, 
question, and as soon 1 we get through our trouble shop assistants and clerks. Making some allowance for 


I shall certainly apply my mind to this matter with | equivalent to an annual total increased wage bill of 
the view to seeing what can be done.” It may be} ® t 180,000,000/. ah cechebaoaienea san esial 
observed that ex-soldiers from Cromwell’s Army had | earners, the total would probably exceed 280,000, 
much to do with breaking up the iniquitous restrictions | Out of the 128 different cases of increases of wages 
on labour and business imposed by the old Trade Guilds, | @ffecting 1,102,000 persons during July, in only 11 
and for the sake of the nation as a whole it may be | cases involving 9,000 workpeople were the changes 
hoped that history will repeat itself in this matter.| preceded by disputes causing stoppage of work. 
At the same time, whilst insisting that ex-service men : 4 ag 
must, be given the opportunity of qualifying for any The Bill to amend the Merchant Shipping Acts: of 
calling they may desire to follow, the Government | 1894-1920, introduced by Mr. J. Sexton, includes a 
have. offered exceedingly generous terms to all men| propesal that “Except in case of grave emergency, 
employed on housing schemes.. This offer provides| 20 seaman or apprentice on a British ship is to 
for the payment of lost, time up to half a week at the employed more than 8 hours a day or more than 
rate of 50 per cent. and for the payment of lost time | 48 hours per week.” Obviously the promoter has 
over half-a week at the rate of 75 per cent. Dis-| entirely f to realise the fundamental difference 
satisfaction. with the scheme is due, however, not. to between work afloat and work ashore. The worker 
the specific rates proposed, but to the accompanying ashore has a spell of relaxation every week, whilst 
proyision that some measure of dilution’ must. be the seaman, has instead a long spell at home anda 
aceepted. at the same time. This the men; with e long, spell at sea. Moreover, at sea 7)days’ work a 
regrettable absence of fairness and‘ good feeling, are | Week is essential, and in favourable weather the job is 
not prepared to: accept. Labour representatives are | USUa ! tof a light character, so that 12 hours “‘ on 
fond of posing as idealists, but about 99 out.of every | deck" is not in any way comparable with 12 hours’ 
100 trade disputes are concerned solely. with very | Work in a factory, since during most of his spell on 
materialistic questions, and when a claim for ‘the | deck 4 seaman is merely standing by in; case he Is 
improvement of the conditions of the “ underdogs.” required ; nor has he to spend time or money in 
is supported by the skilled trades, and. @ concession | travelling to and fro between his sleeping place and 
granted, this is almost immediately followed by another his job, _Whete, the work is continuous, as it is for 
for higher poy on.the part of the skilled. men, so as to os sy og heaas) day is SHEE. AA AERP. , Vy 
maintain ir relative ition unimpaired. passed it wo necess1 an increase 0: 
met in ig pag Perm fare to ane York, pne.ot pen, 90 ct 

Negotiations between the employers and em to 11. 14s, in the steerage fares. Somesships in e 
in the bleaching dyeing and 5, Mg printing mplagsee trade, moreover, spend 85 per cent. of their time in | j 
Lancashire, Cheshire, Yorkshire and Derbyshire, om} port. In ce, where seamen’s time is already 
a wages demand, broke down at Manchester om| T™® by law, the difficulty is overcome by a 
Monday: Tho workers affected number 80,000. The | System of substituted leave, By this the seaman gets 
present agreement expires on October 21, and there | 80 many days’ leave at the end. of the voyage for the 
is & possibility Of a complete cessation of work. number of hours he has worked ‘‘ overtime ” beyond 
the 56. hours’ week whilst at sea. 








Execrric Ramways 1x Japan.—The Department 
for Overseas Trade sypeste that a Bill is to be introduced 
into the Japanese Diet with the object of pe 
a semi-official electric power company, with a capita 
of 100 million yen, The company will supply current 
for working trains on the suburban railways. 








nd of these four, were trained at the Sundetland 
Kesigvons College; The full number of. exhibitions 
could not be awarded owing to the low standard attained, 
This, no doubt, is an aftermath of the war, as. the tech- 
nical training of many young engineers suffered séri 
from thé exis iid oF the ine’ Two of the su 
eandidatés for exhibitions had the age limit exténded 
on account of their war services. 


Tas Maneouester Association OF ENGINEERS. 
The opening meeting of the new session of the ’ 
chester jon of Ee was held on Sat y 
last, when the new president, Mr. Pilling, M.B.E. 
M.1.Mech.E., delivered his inaugural address. In this 
he that 








The result of the miners’ ballot is unfortunate, but 


it is not yet possible to predict the fature course of) In one of the Ingoldsby Legends the remark occurs 
the controversy. ‘The original strike was called in| that the devil is at‘all times more easy to’ raise than 
support of a demand for subsidising the home con-|t¢o lay, and much sympathy is due to those labour 


sumer at the expense of the export trade, plus an| leaders who are risking their. popularity by drawing : : 
addition of 2s. per shitt to the miner's pay. The first | emention tonecetais:“eviddinsial tacts ™ sélanive Go] fe tit nee ty coterie cok na 





> . : to be given to apprentices emplo in t and 
item in this programme has been doned, but the | the preterit condition of industry. Though they have | Wear aber of Beedth a and am 
men show great reluctance to the establishment of any| been to blame in’ the for standing by, whilst ited, ; 


connection between pay and productivity. On the| unintelligent orators declared that to increase output 
other hand, in certain mining areas there seems to| was merely to benefit the capitalist, this reluctance 
bea to accept the Government's alternative | to criticise a nominal friend or supporter, no’ matter 
proposal for submitting the wages question to 4M | how absurd his remarks, is unfortunately only too com- 
impartial tribunal. ‘Neither side at present appears 


F monplace. The late Sir H. J. Reed, for example, once 
to accept the statistics of the other. observed that he had never intended to be bownd by 


s made by some of* his supporters even 
For matty decades America was notorious for| im “his preserice, amd he had raised no protest at 
“ corné: operations,” which in spite of their disas-|/the meeting. No doubt the hypothesis that pro- 








I 


a 
studies among their ap tices, so as to help the most 
deserving to obtain a University degree in neval atchi- 


trous éffects on‘ the well-being of the community, met | ductivity benefits only the capitalist was never sab: | eeture or marine in ly card. ie: genedsl evi 200 
for, long with little reprobation; the successful scribed 7 by the thinking men amongst the labour Seletee® ge Seehioa hich etl + foattae 
operator being in fact not uncommonly an object | leaders; but few, tike Mr. J. H. Thomas, have yet’had| for three years, will be aw as the result of com- 
of admiration. During the past few years, however,|the courage to speak frankly in this matter. At a| pétitive examination, the firms paying all fees, granting 
a very marked change has been evident in the views | meeting in London last Saturday he denownwed “ the | 25/. per year towards the cost of necessary technical books, 
of the press and the business community in the United | fallacy of doing as little as possible with the idea that | imstruments, é&c., and making also a subsistence allow 
States, and amongst the middle classes at any rate| you are giving employment to somedne else.” His ep perv wtelt Sarind: OS eth Gnetn: ob hee 
this unfair exploitation of the public needs is no ne observations on the triple alliance at the same peng pete rng 4 a. om will Tt he allocated ta'the 
compatible with good citizenship, In this| will find perhaps less general acceptance. He 


will . 
regard American opinion and British are now in accord. | that it was “‘ not a brutal power ready and anxious 
Anothér. class has, however, recently discovered that|to strangle the community.” So far as the rank 
“cornering ” the public may, temporarily at least, be|and file are concerned, and many of the leaders, this 


F _ — co ee ee 
remuaferative, and there is great danger that “labour| statement is probably correct. The of means | Course will count im full as part roohslae!s 
cornet” ‘may be as great a detriment to the public|to do ill deeds is, however, often the The fret enartination willbe hold nthe forth 


weal in the fature as wheat corners and the like have | oeddsion of such deeds being done, and the eoncen- 
been in the past, In one respect, the new type of corner] tration of so much power into the hands of meni irre- 


not over 18 years age, and must have been 
is worse than the old, since, owing te: the rélative sim-! sponsible to the nation at large is undoubtedly iia 


employment of the for at least one 
xamination. 
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74-TON SIX-WHEEL COMMERCIAL VEHICLE. 


CONSTRUCTED BY MESSRS. G. SCAMMELL AND NEPHEW, LIMITED,: ENGINEERS, fLONDON. ~ 





Iw view of rising wages and other costs any transport 
device which promises to cut down charges is of very 
considerable interest.. One obvious way of reducing 
costs of road is to increase the weight of 
load which can be handled by one vehicle and one 
road crew, and the interesting six-wheel lorry which 
has been brought out by Messrs. G. Scammell and 
Nephew, Limited, of Spitalfields, London, E. 1, would 
appear to fulfil this condition admirably. A general 
view of the vehicle is given in Fig. 1, above. As 
will be seen, it consists of a four-wheel chassis carry- 
ing the engine, and arranged to draw a two-wheel 
body which pivots on a turntable at the rear of the 
chassis. The weight of the complete vehicle is 4} tons 
and it can carry a weight of 7} tons without exceeding 
an axle load of 6 tons, which is the limit allowable 
for a vehicle travelling at 12 miles an hour. The 
vehicle is able, in addition, to draw a 6-ton trailer, so 
that a total useful load of 13} tons can be dealt with. 
For many intermittent’ services a load of this order is 
not necessary, and frequently cannot be obtained, but 
for much of the haulage now done by motor vehicles 
this very considerable increase in y is of the 
first importance, and the machine is likely to prove of 
great value, This lorry is not, of course, the first 
six-wheeler which has been produced, but it contains 
many points of novelty and interest which add to its 
usefulness and efficiency. 

The details of construction of the chassis and the 

ral form of the transmission will be followed from 
2 and 3, opposite. The chassis frame is a 
pressing, and the engine and gear-box are carried on 
a sub-frame and have three-point suspension. The 
engine is of the four-cylinder type and develops 
47 brake horse-power at 1,000 r.p.m. We will refer 
to its details later. It drives through a Ferodo-lined 
cone clutch with an aluminium male member. Between 
the clutch and -box there are two star-t 
universal joints. gear-box is a one-piece alumi 
casting, and the gear wheels are of 100-ton tensile 
steel. They are mounted on splined shafts and there 
are no bolts, keys or other loose pieces in the gear-box. 
The gate of the striking gear is mounted on the gear- 
box and not connected to the frame, The box gives 
three speeds forward and one reverse. Behind the 
-box there is a cardan shaft foot-brake with the 


bevel-reduction 
, all differential gear being mounted in the jack- 

casing. There is a compound universal star- 
pletely enclosed end running in grease, 
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also pull the body through the medium of the turn- 
table. This arrangement results in the chassis or 
motor unit bearing no weight of the body load on its 
axle and springing independently. The turntable is 
built up of six p , 4 in. by 2 in. by } in., with 
their gussets inter] so that no distortion can take 
place. The centre of the turntable is a spigot which 
pulls the body and allows it to swing laterally. 
The body frame is 14 ft. long, and at the front end 
is of an arch form so that it lies over the frame of 
the chassis and is capable of independent vertical 
movement. T'o secure the body frame on the turntable 
a shoe locked by a spring trigger movement on the 
outside of the frame is provided. By withdrawing 
the spring trigger the y is easily attached or 
detached. 

The braking arrangements are of much interest. 
As before mentioned there is a hand-operated cardan 
shaft brake. In addition there are expanding brakes 
on the driving wheels with Ferodo-lined shoes, and 
with hand adjustment and automatic release. The 
brake drums are 11 in. in diameter, with 5-in. faces. 
There are also brakes on the rear wheels, i.c., the wheels 
carrying the body frame. The drums are 16 in, in 
diameter, with 2-in. faces. These brakes can be 
operated no matter what the angular position of the 
body may be in reference to the chassis. The brakes 
are controlled by a hand lever which is connected 
to a bell-crank lever situated below the centre of the 
turntable. The movement of this lever lifts a steel pin 
which slides up and down inside the spigot, and the to 
end of the pin engages with a second bell-crank whic 
is carried on the body frame and connects up with the 
two rear wheel brakes The carrier wheels are of 
cast steel, and the axle is 3 in. diameter, of tubular 
section. Before dealing with the engine we may 
mention that the front chassis wheels are also of cast 
steel, that the front axle is of H-section, and that the 
steering gear is of the Ackerman type. 

The engine is illustrated in Figs. 4 and 5, on page 520. 
The four cylinders are each 6 in. diameter by 5} in. 
stroke. They are cast in pairs. The valves, as will 
be seen are in the head, and the combustion chambers 
are machined all over the engines in many respects 
following aero-engine practice; and great attention 
has been paid to following a stream-line form in the 
ports. The valves are of tungsten steel and’ are 


. |interchangeable. The joints between the cylinders and 


heads are made with two copper rings, 4 in. wide, 
and the bolts are disposed so as to ensure equal pressure 
all over the joint. Both cylinders and head are 
jacketted, but no water passes between them e 

by an outside transfer port. The arrangement of 

valve operating gear is quite clearly shown in Figs. 
4and 5, The tappet rods are tubular and are adjust- 
able from the top of the cylinder head. The rockers 
are carried on tubes which act as oil reservoirs and are 


of | filled from outside. The valve gear is totally enclosed 


and works in an oil mist. The camshaft is a one-piece 
fo and runs in die-cast. bearings. 

crankshaft is a drop forging, and runs in three 
ben py x Nemes rods are of H-section 
with, hollow gudgeon pins, 1} in. diameter. The 
pistons are of cast iron, with internal webbing to assist 
heat dissipation. Lubrication is from’ a submerged 


pump, bolted to the bottom of the crank-case. An 
oil relief valve is incorporated in the pump ‘casing. 
There are no external lubricating pi The pump 
delivers, at 10 Ib. re, direct to the hollow crank- 
shaft. The ft is lubricated by splash. The 
valve gear is lubricated from the hollow tappet shaft 
already referred to and by oil mist rising the 
crank-case. Cooling is by water pump having a 5-in: 
shrouded impeller. No bearings are in contact with 
the water. The radiator is of the built-up type, with 
top and bottom tanks and four rows of tubes. It is 
mounted on rubber washers on the front cross-member 
of the frame, and frame distortion does not affect it. 
The engine is fitted with a Zenith carburettor, and the 
inlet pipes to the engine are of copper to avoid internal 
roughness and give a clear flow. The uptake is 
jacketted with hot water taken from the top of the 
engine. A Watford magneto is fitted and a 22 in. 
diameter aluminium cooling fan driven by a Whittle 
belt. An example of this interesting vehicle, together 
with special trailers, will be on view at the Commercial 
Motor Exhibition which opens at Olympia to-day. 








QuEENstaND Iron snp Street Worxs.—At present 
there are two big iron and steel works in the Common- 
wealth, and an im t addition to the engineering 
resources of the Commonwealth will be Pree. when 
the Queensland Government establishes its large works 
at Bowen, in the vicinity of which ample supplies of 
coking coal are available. The capacity of the first 
plant will be lerge, as may be judged from the 
following essential appliances included in the installa- 
tion: One blast-furnace plant, to produce 350 tons 
of pig-iron per day, with hot stoves and complete blast- 
furnace equipment; also slag cement plant attached. 
One battery of by-produce coke ovens to supply, coke, 
both for the blast furnace and also for sale purposes. 
Four open-hearth steel furnaces, each of 60 tons capacity, 
and a hot metal mixer of 500 tons capacity, both fitted 
with the most modern equipment. 





“D.B.S.” Haswpsooxs.—Meesrs. David Brown and 
Sons (Hudd.), Limited, Lockwood, Huddersfield, have 
recently sent us a series of their handbooks which are 
of a very interesting character. Four of these handbooks 

to the firm’s worm-wheel generator, worm 

miller, worm grinder, and hob sharpener and worm 
gear tester. The pagination is consecutive through 
the series, each section, separately bound, being of 
about 24 Each section is on the same 
lan, in which a description of the machine is given first, 

ollowed by distinctive features and working instructions, 
The books are well illustrated, and an ingenious system 
of references enables the reader to pick out the points 
in the illustrations very quickly. : In the text a system 


particular parts. Thus in the text the. words, for 
See beceascbonten: ol the eocaenl Seine tha me re tured 
interpretation sym ing 

61 on the illustration on 36. The a a (ways 
directed to the illustration showing the part ref to 
most clearly. The parts are figured in a regular 
across or up and down the page, and the 
regular lines away from blocks, 
with indicator arrows to the they refer to. Addi- 
tional pamphlets describe the firm’s new 
generator andidouble-helical gear generator, the od 
of treatment similar. These machines 

‘ante. The pamphlets give a good 

on 


a 


scribed on 
deal more information them than the 
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74-TON SIX-WHEEL COMMERCIAL VEHICLE. 
CONSTRUCTED BY MESSRS. G. SCAMMELL AND NEPHEW, LIMITED, ENGINEERS, LONDON. 
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a certain amount of mobility with almost|the distance, arid the absorption i squared, so that 
MODERN MARINE PROBLEMS IN WAR | fomplete silence, apart from their ability to remain | alt the ‘sohsitivenses ‘may be ronaruably 
AND PEACE.* stationary either on the bottom or floating ; and under | when the object is close to the coils, * gidetiesity fea 
By C. V. Dayspatz, 0.B.E., D.Se. these circumstances direct acoustic detection at @ very m te range. From point of view of 
(o or if - 76 486.) ate from echo methods becomes impossible. This measurement, & moderately high frequency is desirable, 


Burgess ¢ ‘erence tubes.—A very useful device in 
connection with listening arrangements of every kind 
and which assists the reduction of disturbances with 
Py ag uae is that introduced by Mr. 
J. A. Burgess. sound from the receivers is led into 
an arrangement of tubes like a trombone so that it 
divides into two paths in parallel before re-uniti 
If the difference of t he two paths is half a wav vo teigths 
for a particular frequency, that sound will be eliminated 
and by employing a number of pairs of tubes a number 
of frequencies can be blotted out while other sounds 
can still be heard. In this way the disturbances due 
to water noises, &c., may be greatly reduced, and the 
frequencies of different sounds determined. 

improved form of this arrangement has been 

devised by Mr. B. 8. Smith on the lines of the American 

= tor, the required es of path being 
by a number of rotating discs. 

Echo methods —All the devices so far described are 
for direct listening, é.e., they depend upon the sound 
emitted by the submarine, When the latter is station- 
ary or drifting, however, they are of course useless, 
and acoustic methods can only be employed if the 
submarine either reflects or intercepts sound from 
another source. Reflection or echo methods are 
naturally the more convenient, as in this case the source 
of sound can be on the observing ship, and it is obvious 
that as the object to be detected is small compared with 
any useful range the source must be of considerable 
intensity. A large number of devices have been con- 
structed for producing powerful sounds under water, 
such as submarine bells and tappers, oscillators operated 
by- alternating current of sonic frequency, submarine 
syrens and steam jets. Among those which may be 
mentioned are the Wrightson syren in which a stream 
of water of about 30 gallons per minute is employed 
with @ motor rotating a cup perforated with holes, as 
in the ordinary syren. This is a very powerful devin, 
but needs a rather large pump. The Fessenden oscillator 
consists of a diaphragm which can be attached to the 
side of a ship and to which is fixed either a soft-iron 
armature attracted by an electromagnet excited by the 
alternating current, or a coil traversed by an alternating 
current and moving in the gap of a powerful electro- 
magnet. 

By means of these powerful acoustic transmitters, 
not only is sound signalling possible at long distances 
but echoes have been obtained at considerable range. 


A 











Fig.9.—Piezo-electric phenomenon. 


For open deep-sea work they may be of considerabie 
value, where the object to be detected is far away 
from other ships or rocks or reflecting surfaces, but 
for working in shallow confined areas or in the presence 
of a large amount of shipping they may lead to great 
confusion, and it is therefore desirable to be able to 
concentrate the emitted disturbance into a narrow 
beam and to rotate it into any direction required. As 
has been seen, this can be done by the principle of inte- 
gration, and most interesting and powerful methods 
of location have been developed on these lines, which 
enable the direction and approximate range of a sub- 
merged object to be determined from a ship at full 
speed. 

High-Frequency Acoustic Detection.—This is probabl 
the most powerful method of detection yet devi 
and arose out of the Titanic disaster in 1912, when 
Mr. Lewis Richardson took out two patents for de- 
tecting obstacles by echo either | in air or water, by 
— a beam of “sound” of frequency from 

5,000 periods to 100,000 periods ) per second. Apart from 
their special application to ine detection, these 
echo methods mise to be of the greatest value es 5 
the Semen S cc agie” and other ships and probabl 
icebergs, an o for sounding operations. 
application will be referred to later. a cigs A 

@ foregoing account gives an outline y of the 
immense aoe of work which has done on 
acoustic detection. On account of the sensitiveness 
of acoustic devices and the low absorption of sound 
waves in the sea, the development of acoustic methods 
must always hold a great place, and they most cer- 
tainly were of great value when they were brought 
to service state. Had the submarine always remained 
as rigs beg it was wee, Grigeeny. no other devices would 
have needed. modern improvements in 
submarine machinery and tactics, however, have 
paver reduced the possibility of detection by acoust 

By running slow on motors or by drift 
the ti tides and currents, submarines have been a 
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* The eleventh Kelvin Lecture, delivered before the 
Institution of Electrical Engineers, April 15, 1920. 


not altogether detract from the value of escedtio 
methods, however, as the mere fact of the existence 
of listening gear seriously hampers the rapid movement 
of sebenagtngs by forcing them to go almost dead slow. 
Acoustic may in this sense be likened to a police 
force whieh ws may seriously limit the activities of criminals 
without convicting or even detecting them, and in this 
respect its value must always be recognised. Never- 
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Fig. J—Time-pressure curve for 1,900 Ib. amatol charge. 
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Fig. §—Time-pressure curve for 500 Ib. gunpowder charge. 
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Fig.1. —Cathode-ray oscillograph. 
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Time in seconds 
—Explosion-pressure record from cathode-ray 
oscillograph. 

A Original shock. B Reflected impulse. 


Fig. 


theless it is imperative to have other methods of detect- 
ing the silent submarine, but this is a matter of the 
greatest difficulty, as indicated at the outset. 


ELECTROMAGNETIC METHODS. 


These methods are usually based on Ray: Hughes 
induction balance, which was seized on @ number 
of inventors as the most attractive Silas for detee- 
tion. i haem telients this im ion is illusory, as has 


been indicated in the introduction. The method 
is cosanblanly heterodynamic, so that we have to deal 
with the attenuation of the m ic field ood the 


ota und again with thes of the induced Asie) Bem. the 
object to be detected. tm manele See from a coil 
of small dimensions compared with the range, dimin 

ishes as the cube of the distance, and the a deettpiich dea 


with | to the conductivity of the water is very large at all but 


the lowest frequencies. As the reaction due to the 
Ghatadlo tle the distance 
ood fecha by abso: 





effect on the coils diminishes as 





in order that the indussive effects should be large = 
- preter wae Ned wh yee ® rtreh we 
on absolutely precludes In 

practical possibilities of this method esun’ shontettealt 

to be very small, and all experience hes esnlrmed tas.” 


Orser Mernops or Detection. 
Although the above by no means exhausts the list 
of methods which have experimented with or 


devjees. Certain optical Methods have beon employed 
devices. Certain optical methods have been 
with some success, but do not warrant ption 
Thermal devices as above mentioned do not seem 
promising. 

In addition to detection devices much valuable work 
has been done as secret sign which may be 


alling 
Beeosede, hore ion, but this cannot be gone 
to. 


owledge of the scientific principles —- 
of prime —— for future development, and 

will be dealt with in the last section. In view, “ney 
of the difficulty of the blem, the small amount of 
knowledge available 
work, the record is one of which our country and our 
Allies may well be proud. 


IL.—DEFENCE AND DESTRUCTION. 


Defensive and destructive methods are of no less 
importance than detection, and form a most fascinating 
expecially ben eonoerned. The bulk of he iahatone 

y been t ————— 
to submarine mining, &c., must, however, be kept secret. 

A most valuable device “whieh has become fairly 
known and which has probably done more for 
qustsetice of wediele agnitehcaintd Shah a ctenee 
ventions put together is the 
vented by Commander C. 
consists of a to 
to be protected, and is 
it keeps outwards and 
towing cable meets the ee of @ Seatne it forces 
it away from the ship, and the rope slips into jaws 
which cut it through. Explosive 


vanes have also 
been made for protection against sub 





of different ons and of their motion 
rents, as well as with their destructive effect. 
problems are of the most intricate character and have 
pan apelin = 4 very large amount of attention. One matter 
hi may be referred to here is the determination of 
the pressures developed in the water by explosive 
of different magnitudes. This has been investi- 
by two nt methods. 
In the first of “money which has been most ably em- 
ploved by Mr. H. W. Hilliar, the pressure is measured 
wd the compression of small gauges similar to 
those used in ordnance trials. A number of these 
gauges is enclosed in cylindrical holes in steel blocks, 
with steel plungers of different lengths. When the 
explosion wave reaches the block, the steel plungers 
= plunger in and com the but the time for 
block Toque on its mass and 
tongth of travel and hence the variation of pressure 
ime can be determined. Fig. 7* shows one of these 
time-pressure curves taken at a distance from a 1,900 lb. 
amatol charge at a distance of 924 ft. and at a 
of 64 ft., the gauges being 50 ft. below the surface. 
rises to nearly a ton per square inch in about 
0,000th of a second and falls to about a tenth-of this 
value in 0-004 second, With a 


longer maintained, 

a aeoacomaal from these : — 
~—_ pressure © osion waves travel wit! same 
velocity as sound in the water (about 4,900 ft. oe 
second), that the explosive ¢ required to 
@ given pressure is proportional to the cube of the 
distance, and that the pressure is sustained for a time 
<7 4 to the distance 

he second method of making such eres op mood 
is of a most interesting scientific character, gives 
@ continuous record the variation of 
was sugges y Professor Sir J. J. 
developed by Mr. D. A. Keys at Shandon, and depends 
on the piezo-electric phenomenon so fully studied by 
the late Professor Curie. If a crystal such as quartz 
or tourmaline is subjected to pressure along its optic 
axis (Fig. 9) it ts electrically charged on its eur- 
high thie charge ie de Nt ee 
is dev instanta y, 

and is proportional to the total foree on the crystal 


ga 


ressure. It 
~ and 


independently of its dimensions. By mounting plates 
of nate $4; temmneline in contact with a metal 
backi them with an pate oe tinfoil 


sheet, a kod can be communicated to 
an electrometer so that 


arrangement makes a very 
poo mm pressure indicator 
For the purpose of recording very rapidly-varying 


2 Miae-»3, Ae AL hove heen, talee om. 2 Bo by 
Professor J, C. McLennan, F.R.S8., enti 
Problems,’’ read before the 
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@ cathode-ray nestllogepht ia used. The form 

therto employed was lent by Cavendish Laboratory 
and is shown in Fig. 10. A stream of electrons is emitted 
b filament in a bulb, and passes 
a pinhole aperture in a copper anode, between 

which and the filament a constant potential difference 
of about 4,000 volts is. maintained by a high-voltage 


a ES 
ween of @ electro- 
and then between two long brass plates which 


the tinfo’ eS 
the crystal receiver and to earth. After passing 





on ying a small potential difference 
between the two plates, it moves in a direction 
at right angles to this. For the of obtaining 
the records the electromagnet is e by an alternating 
current of about 80 ~ per second, causing the spot 
to move over the screen in a simple harmonic manner, 
each traverse taking 1/160th second. The crystal re- 
ceiver is suspended in the water with its face turned 
towards the osive and is connected through a 

ighly insulated low-capacity cable to the brass electrode 
plate of the ree) ame When the explosion occurs 
the beam is deviated laterally by an amount proportional 
to the pressure at each instant and a time-pressure 
curve is traced out on the screen. This can be recorded 
by lowering a ne eee in front of the screen, 
by means of a cord and pulley turned through an air- 
tight gland. x 

Fig. 11 is a record obtained by this device after 

the time intervals to a uniform scale. It 
considerable irregularities, i 


firing of different portions of the charge, but ite general 
form corresponds fairly well to the curves obtained by 
Mr. Hilliar. Absolute pressures were not obtained, but 
arrangements have been made for calibrating the device 
by opplying known a. 

An interesting point shown in curve B is that the 
reflection of the pressure wave by the bottom of the 
sea produces a second impulse of magnitude comparable 
with the direct impulse. It has also been found both 
from Mr. Hilliar’s and from Mr. Keys’s experiments 
that surface reflections uce tension waves of magni- 
tudes sometimes exceeding the static pressure, indicating 
that the water may actually sustain a considerable 
tension for short intervals. 

The practical importance of these experiments is 
very great, as it enables the destructive us of various 
mines to be determined and the designs of mines and 
mine-fields to be conducted on a scientific basis. On 
this account, and for many other poten mn &@ new 
form of cathode-ray oscillograph has m designed 
at Shandon which is portable and self contained, and 
in which a roll-film camera is employed, actuated 
from outside by electromagnetic mechanism.. Arrange 
ments have also been made for attaining a uniform 
time scale so that the record needs no after-treatment. 

A number of special instruments have also beou 
devised for studying and recording the motions of 
mines in tideways, &c. 


Ill. NAVIGATIONAL APPLICATIONS, 
One of the most fortunate circumstances resulting 
from the large amount of research undertaken for war 
is that the majority of the information and 
vices so evolved have most important application 





to -time navigation. 

though ships and ordi thods of navigation 
had already been developed before the war to the extent 
o 


maritime transit remarkably safe and almost 
independent of storms, fog has always been a serious 
and dangerous obstacle, causing great delay, apart from 
accidents, while the dangers of icebergs, derelicts and 
uncharted rocks need no insisting on. The Titanic 
disaster in 1912 brought these dangers vividly before 
the public, and several suggestions were made soon 


after for inst them, some of which as men- 
tioned above have of value in the anti-submarine 
campaign. 


The question of safe and id navigation in foggy 
weather is a matter of great Imperial importance, as 
the Canadian service is often seriously delayed by fog 
off the Banks and at Halifax and the St. Lawrence 
River, so that passengers and goods often travel by the 
American routes for greater certainty. 

The three chief desiderata for the safety and regularity 
of navigation appear to be as follows, in the order of 
their importance :— 

(1) Ability to find and enter a harbour in foggy 

(2) Location of position in sea during fogs. 

(3) Detection and location of ships and obstacles in 
darkness and fog. 

These three requirements can now ively be 
met to a considerable extent by the following devices :— 

(a) Leader gear. 

(b) Sound ranging and directional wireless. 

(c) Echo detection. 

Fortunately it is possible to deal with these matters 
in greater detail. 

Leaper Grar. 


This device which promises son to come into con- 
siderable practical use, consists of laying down a cable 
on the bottom along the track which it is desired to 
follow, and supplying it with alternating current of either 


sonic or infra-sonic frequency. By the use of suitable 
coils or electrodes attached to ship the electro- 
magnetic induction or the return currents in the water 
can be made to give si in telephones or other 
devices; by which the course of the cable may be followed. 

Attempts were first made in this direction in the 
St. Lawrence River by Professor R. 8. Owen as early 
as 1903, but were only partially successful, chiefly 
because amplifiers were not then During 
the war the idea was revived by Captain Manson, em- 
ploying search coils and amplifiers, and successful 





+ Amplifier 

















visual leader 


Fig 4S. ‘Alternaung-current relay. 


results were immediately obtained. Two coils of about 
4 ft. square are fixed on the sides of the ship a short 
distance away from the ironwork, and are connected 
to a change-over switch and three-valve amplifier and 
telephones. The cable is supplied with alternati 
current of a frequency of about 500 ~ per secon 
and this current is cut up into signals by an automatic 
interrupter. Steering is effected by listening on the 
two coils alternately, the signals being stronger on the 
side of the ship nearer to the cable. The difference 
in intensity is ey due to the screening action 
of the iron hull, and varies with the size of shi 
but it is usuall srr Adige Pa yd BR culbe 
Angee give quod dications. Fig. 12 is a diagram of 


arrangements. 
In order to avoid the necessity for ing to tele- 
phones, the author has attempted the somewhat bold 





step of pag tuned alternating relays to operate 
lamps on navigating bridge of the ship, thus 
to give continuous visual] indications. For this purpose 
two inclined coils of a few turns are fixed in the rigging 
as shown in Fig. 13. If the lines of magnetic force 
are in circles round the cable as generally —— 
ig. 14), the electromotive forces induced in two 
eoils should be equal when the ship is vertically over 
the cable, but when it is on one or other si the 
E.M.F. in the coil pointing more nearly towards the 
cable will be the higher. At a certain lateral distance 
from the cable the plane of one of the coils will be 
tangential to the lines of force, and will consequently 








Slow 





have no E.M.F., induced in it. Z 
Fig. 15 shows the construction of the alternating- 


EE 





Fig14(a).—Ordinary circular field distribution showing 
at £38 in sloping visual leader-gear coils. 
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Fig. 14 (b).—Fiela distribution distorted by sea water, 
Showing E.M.F.’s in visual leader-gear coils. 
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Percentage wariatian af speed fram normal 
Relay On” wo-----xe----- Relay Off” 
“i —-——- Corresponding curves - ald seé 

509.4) 

% —Resonance curves for alternating-current relays : 
variation of sensitiveness with frequency. Triple set 
in iron box with large tremblers. 





current relays employed in conjunction with this device. 
It is on the same peractnle as the author’s vibration 
galvanometer, in which a pivoted or suspended iron 
needle vibrates in the field of a horseshoe magnet and 
can be tuned by varying the intensity of the magnetic 
field. This needle is enclosed in a simple coil carrying 
the alternating current, and is provided with an arm 
@ rounded platinum end which makes contact 
with two fine tangential platinum wires when it vibrates. 
As the contact is intermittent, it is found desirable to 
convert it into a continuous contact by the simple 
device of passing the local current from the pram 
contacts through the coil of an ordinary heavily-dam} 
moving-coil y, the contact arm of which slides 
between two sets of parallel platinum-wire brushes .s0 
that when the coil is deflected, and oscillates owing 
to the intermittency of the current, it maintains 6 
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continuous rubbing contact against the brushes. The 
two relays are combined in a single magnet as shown, 
and the esning is very simply effected by traversing 
the whole of the alternating-current system along the 
axis of the magnet by means of a screw, so as to in 
a stronger or weaker magnetic field. 

It is fairly easy to set the contacts of this relay to 
work with’ a power consumption of 0-01 microwatt or 
less, which is amply sufficient to enable it to switch on 
a glow lamp at ? mile from a cable carrying only 5 amperes 
of alternating current in a depth of water of 20 fathoms. 

A relay on a similar principle was devised by Mr. 
Sidney Evershed as far k as 1896, but was unfor- 
tunately unknown to the lecturer at the time. Mr. 
Evershed went much further and designed a vibrating 
wire relay which operated with only 0-0001 microwatt, 
but it is desirable to have a fairly robust instrument 
for use on shipboard and it is necessary that the relay 
should be fairly definitely metrical in its operation for 
the yar purpose. , 

The tuning of this relay is fairly sharp, as is shown 
by the curves in Fig. 16, and this requires the frequency 
of the current supplied to the cable to be maintained 
constant within about } per cent. of its nominal fre- 

uency, but this has the attendant advantage that 
different cables can be used with different frequencies 
without mutual interference. For example, in wide 


West 


E.M.F. induced in ships’ coils with spreaders 20 ft. long. Vibration galvanometer soo in series. 
to east, heading south. Current in cable 6 amps. Frequency, 15 ~ per sec. Depth, 16-17 fathoms at 


estuaries like the Mersey and the Clyde where there is 
a considerable amount of cross traffic, it is easily possible 
for the main and cross routes to be worked quite inde- 
pendently by using different frequencies. The curves 
shown are for the three relays of one of the indicating 
sets, and the sharper curves are for a previous set with 
smaller movement, in which the tuning was incon- 
veniently sharp. 

In order to k absorption and distortion of the 
electromagnetic field as small as possible, low fre- 
quencies of between 10 ~ and 20 ~ r second are 
used with this device, and this makes the presence of 
the cable almost undetectable unless the frequency is 
known. 

Unfortunately, however, when this device was first 
experimented with it was found practically impossible 
to get definite port and starboard indications for 
steering purposes, and it was therefore found necessary 
to investigate the distribution of the magnetic field by 
observing the E.M.F.’s induced in the two inclined leader 
gear coils, with the result that it was found that even at 
these low frequencies it was greatly distorted. Fig. 17 
shows the distribution determined in the case of a cable 
in about 100 ft. depth of water with a frequéncy of 
15 ~ per second. It-will be seen that at the points 
marked A and B where the lines of force should be 
nearly vertical according to the ordinary theory, they 
are actually horizontal, so that ins of one relay 
being out of operation both are equally affected, and 
there can be no port or starboard indication. At 
greater distances from the cable the magnetic field 
actually bends upwards again, so that the indications 
are reversed. In order to avoid ambiguity, therefore, 
it is necessary to limit the sensitiveness of the relays so 
that they can only operate with an E.M.F. above its 
value at the points of inflection, and the steering indica- 
tions must be limited to a range of 60 yards to 70 yards 
on either side of the cable as shown in the lower part 
of Fig. 14, which is ample, however, for navigating a 
narrow channe}. In order to give even sharper indica- 
tion of the position of the cable, a pointer indicator on 
the ohmmeter principle may be aie, which is actuated 
by the contacts of the alternating-current relays. When 
the two relays are vibrating equally, the average value 
of the intermittent current from contacts of each 
is the same, and the needle points directly down to the 
cable, but if the ship is on one side and the electromotive 
forces in the coil are therefore unequal, the a 
duration of contact in one relay is greater than in 
other and the pointer goes over to the side on which 
“—t lies. 

triple alternating-current relay set is used, two of 
the relays actuating the port and starboard red and 


green lamps, while the centre relay is set to maximum 
sensitiveness and switches on a white “‘ap 
lamp, indicating the first approach to the ca’ 
distance of 4 mile to }? mile. After this lamp lights, 
the ship keeps on the same course until the red and 
green lights glow and then steers along the cable by 
the latter. 

In the ON ae with this device the fre- 
quency was nd-regulated by means of a simple 
stroboscopic device, in which a Neon tube illuminated 
from the contact of a standard tuning-fork was used in 
connection with a geometrical disc on the rotary- 
converter shaft. In order to avoid the necessity for 
hand regulation a simple automatic speed controller 
has been devised. A small magneto generator of the 
type used for electrical tachometers is attached to the 
shaft of the alternator, and its E.M.F. is balanced against 
a few secondary cells through a sensitive moving-coil 
relay. Exact balance of E.M.F. for the speed required 
is obtained by either rotating the brushes of the magneto 


at a 





by serew gear or by shunting the generator with a 
variable resistance. When the s rises or falls the 
relay switches on one or other of two pairs of electro- 

actuating a rocking arm which actuates a 
reversing switch in the armature circuit of a small 
motor, causing it to run in one or other direction and to 
traverse the contact of a rheostat in the field circuit of 
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Fig.38-Connections for combined aural and visual leader 
gear. 


the main rotary converter or driving motor. When 
the speed is correct and the rocking arm is horizontal 
the armature of the small motor is short-circuited by 
two springs so that it pulls up suddenly and prevents 
overrunning, while if the supply voltage varies so 
greatly as to traverse the contact near to its limite, 
an electric bell is rung which calls the attention of the 
engineer to the need for adjustment. is device 
appears to control the frequency to within 0-1 per cent. 
or 0-2 per cent. of its nominal value, which is amply 
sufficient for the leader gear. 
It has been found easily possible to operate both the 
aural and visual systems of indication simultaneously 
on the same ship and with the same cable. For this 
P' the cable is supplied from a high- agen 
and 8 low-frequency alternator in series shown in Fig. 18. 
The inductance of the low-freq y hine is suffi- 
cient to choke down the high-frequency current almost 
completely, but by connecting a 20-mfd. in 
series with the automatic signalling key across the 
armature of this low-frequency machine, the interrw 
pr a yg supply can be maintained wi t 

ecting the low-frequency supply. It is therefore 
possible for ships to use either the aural or the visual 
indicating systems with the same cable, or to combine 
both indicating arrangements on the same ship without 
mutual interference. 

Leader gear promises shortly to be ecomied 

ong 





for 

ical navigation, as a cable about 18 miles has 

laid down at Portsmouth, and a notice appeared 

in the Naval and Military Record of March 10 last that 

this cable is available for use by vessels fitted with the 
necessary receiving apparatus. 

Acoustic methods using submarine bells for guiding 

ships have been in use for a considerable time, and have 


been devel: by the Submarine 8i Company in 
the United Bratos: They may be employed with ¢ great 





utility in conjunction with ) Far Hn by ha a 
device at the end of the lenller cable, caahling 





the ship 


steer towards the end of the cable from a 
distance 


10 miles or more. 
(To be continued.) 
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BRITISH STANDARD ROLLED. STEEL SEC- 
TIONS FOR STRUCTURAL PURPOSES. 

A REVISED edition of the Lists of British Standard 
Rolled Steel Sections for Structural Purposes (Report 
No. 1, 1920) has now been published by the British 
Engineering Standards Association. It may be recalled 
that the original lists were issued in 1903 and comprised 
166 sections. They were extensively adopted by users 
and kers, and in 1913, the last normal year 
cond to the war, returns supplied to the on 

y the rolling mills showed that over 95 per cent. of the 
woes: of structural shapes in this country were rolled 
to the British standards. A revised edition was brought 
out in 1914, in which nine new sections were included, 
and one section which had fallen into disuse was omitted, 
making a net increase of eight sections, thus bringing 
the total number up to 174. The experience of the war 
having indicated that a fewer number of standard 
sections would probably meet the requirements of ship- 
builders, structural engineers and others, particularly if 
some of the sections were redesigned, it was decided 
towards the end of 1917 to revise the British standard 
lists with this object in view. three sectional 
committees g respectively with steel for (a) Ships, 
(6) Bri and General Building Construction, and (c) 
Railway ling-Stock Underframes, upon each of which 
the steelmakers were officially accordin 
proceeded with the revision from the stand) b of t 
own Yr yer reread and subsequently held } t meetings, 
when the present revised lists were ously agreed 
upon. The total number of standard 
included is 113, a reduction of 63 u 


a ey efficiency in comparison with t 
and are divi into two lists, namely, 


te 
Sections, and (6—B) Heavy Beams and . Bulb 
tees and zed bars are now eliminated from the standards. 


The form of the bulb in bulb angles and bulb plates 
has been considerably modified so as to give a more 
efficient section. The weights per foot 

areas of the standard sections are given in the 
report, and it is understood that the oth 

of the sections, such as the moments of ine’ 
issued in a. later publication. Each series 
is numbered consecutively and independen 
original list of British standard sections, 
to prevent confusion with these the letter 
to the letters my rege | the form of 
exam the new 8-in, by 4-in. beam is — 
N.B.8.B. 7, whereas the original section was B.S.B. 13. 
er ae See Soom ee ee 
vided telegraphic purposes, @ separate 
being given for each standard thickness where 
one for @ given size of section is provided 
lists, as in the case of the angles and tee bars, 
two and sometimes three standard thicknesses i 
It appears that these standard lists were ado 
three sectional committees concerned in Octo 
and would have been published before had no 
been in America, where the original 
stan had been ame ae for shipbuilding during 
war, that agreement should be come to with regard 
to the new sections. Accordingly the publication was 
delayed order that the American 

Standards 


sey 
rishi 


Hi) 
HE 


FF 


in 
Committee might have an opportunity 
consulting the steel industry of the United States 
America as to the appli ity of the revised British 
standards to American practice. Considerable 

towards Anglo-American ment has y 

fot Moped than when the Seeagin pase a 
it the present ment comes 
under consideration further conferences with 
American Engineering Standards Committee may have 
proved fruitful and the results be ie = 
rom 


next revision. The report may be o 
agin tandards Association, 
. 1, or from Messrs. Orosby, 


offices of the British Engineering 8 
28, Victoria-street, 8. 

Lockwood and Son, 7, Stationers’ Hall-court, B.C. 4, 
price 1s. 3d. post free. 


! 
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Annvat Report or Taz Unirep Srates Natronau 
Apvisory Commirrss ror AgRronavrios,—The fourth 
annual report on the work of this committee for the year 
1918, has only recentl pone See by the United 
States Government Printing fice, Washin . D.C., 
U.S.A., the delay being mainly due to di in 
connection with the printing. © committee includes 
standing committees and s sub-committees dealing 
with aircraft-design, navigation, power plants, stan- 
dardisation and several branches of aeronautica 
work, all of which are discussed in the report. From 
the conclusion of the latter it is evident that the com- 
mittee believe that the United States is destined to take 
the pom. | place in both civil and military aviation, and 
they therefore recommend that the estimates submitted 
by the War, Navy and Post Office Departments be con- 
sidered with a view to placing America in this position. 
The importance of continuing scientific research and 
experimental work in aeronautics is also emphasised. 
The main report occupies some 50 pages out of a total of 
654 pages in the whole volume, the 
utilised for the =a of Technical Reports Nos. 
to 50 inclusive. ese Technical Reports contain much 
valuable matter in connection with serodynamics, 


viously and are obtainable 
on application to the National Advisory Committee for 
Aeronautics, Washington, D.C., U.8.A. 
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CIVIL AVIATION AND AIR SERVICES.* 


By Major-General Sir F. H. Syxzs, C.B.E., K.C.B., 
C.M.G., Controller-General of Civil Aviation. 
Introduction.—Aviation is divided into two main 
branches, civil aviation, comprising the two industries— 
aircraft construction and civilian air transport—which 
together aim at the acceleration of int icati 


with later, have established a number of services. There 
are four between Paris and London, two scheduled to 
run daily, the others spasmodic. A service runs from 
Paris to is, a distance of 165 miles, the "s 
single fare being 250 francs. Postage fees for t 

services are 75 centimes for 20 grammes, The whole 
of the Bordeaux-Nice line is now believed to be in opera- 
tion. During the first quarter of 1920, 62 flights, a 

di were made 





and the expansion of trade by means of air transport ; 
and service aviation, the ultimate object of which is 
direct defence, The two branches are independent, yet 
closely allied; independent in that commercial and 
fighting t of machine and the problems presented 
in their development continually tend to diverge ; 
closely allied, because in future the actual cadres which 
compose the country’s service air forces in peace can 
only be augmented in war emergency by a reserve of 
men, who might easily be placed on a volunteer basis, 
by material and experience in construction and design 
altorded by commercial aviation. The duties of air 
forces, once war is joined, will consist—in addition to 
mancuvring to attack enemy air, land and sea forces 
and territory, and to defend home territory from the air 
—-in enabling arterial air routes to continue in operation 
by protecting them from hostile air attack. It is 
evident, however, that commercial aviation cannot be 
fostered merely as a reserve for the country’s air forces. 
Its test must be that of commercial success. Civil air 
transport is in much the same position to-day as military 
aviation was before the war. It is its many possibilities 
which give it such an unique interest, Not yet two 
years have elapsed since the armistice was si, and 
already numerous experiments are being conducted in 
the operation of air services in different parts of the 
world, and their initial results have been such that their 
number shows no sign of diminution. 

Civil aircraft is of great use in the high-speed carriage 
of mails, small valuable goods, passengers and for sundry 
purposes, such as mapping and survey work, but mails— 
at all events for the time being—are the basis upon 
which commercial aviation, both from the construc- 
tional and transport sides, must develop. It is the 
pur of this paper to illustrate the growth of, and 
work carried out by, air mail, r and goods 
services as they exist at present at home, in the Empire, 
and abroad; to investigate some of the factors con- 
tributing to their success; and to put forward some 
suggestions as to future development. 


Part I. Growrn AND Present Posrrion or Arm Mari 
PassENGER anD Goops SsRVICES. 

United Kingdom—Internal.—There are, as yet, no 
internal air services in the United Kin fac 
chiefly due to the comparatively short distances to be 
covered, the excellence of existing communications, 
and the uncertainty of meteorological conditions. 
I believe, however, t Messrs. Beardmore intend to 
start an i tal service between London and 
Glasgow in near future, and I hope this venture will 
sueceed and will be the precursor of further air lines in 
this country. 

United Kingdom—Continent.—There are at present 
three direct routes from 
é.e., from London to Paris (223 miles), Brussels (210 
miles) and Amsterdam (258 miles). The first regular 
daily service to Paris was inaugurated by the Aircraft 
Transport and Travel Company on August 25, 1919. 
On May 1, 1920, a double service was started, machines 
leaving the State-owned aerodrome at Croydon morning 
and afternoon. The Instone Company and the Air Post 
of Banks have also established services between London 
and Paris. A fourth service is operated by Messrs. 
Handley Page from their private aerodrome at Crickle- 
wood, where customs facilities are provided. The 
single fare for passengers by any of these lines, which 
covers 30 lb. of personal | » is 10 guineas, and the 
return fare 18 guineas; or lid. and 10d. a mile respec- 
tively. Freight rates, quoted on a sliding scale, vary 
from. le. 9d. to 28. a lb. for 1 lb. to 10 1b., and from ls. 
to ls. 3d. for every pound above 1001b, On the London— 
Paris route mails are carried by the Aircraft Transport 
and Travel Company. The original charge for letters 
was 2e. an ounce in addition to the i 
fees, but this has now been reduced to 2d. an ounce, with 
an optional addition of 6d. for express delivery. 

The London-Brussels mail service is 0; ted by 
Messrs, Handley Page. Machines leave icklewood 
daily at 2.30 p.m., and arrive at Brussels at 5.30 p.m. 
All the charges are the same as those on the London-— 
Paris route. This service affords an acceleration of at 
least 24 hours in the delivery of letters by ordinary 
mail to countries beyond. The Handley Page Company 
also holds the contract for the sone of mails between 
London and Amsterdam, which is junction for air 
lines to Germany and Scandinavia. Machines leave 
Cricklewood at 2.30 p.m., and reach Amsterdam at 
a p.m. The 18 gaineee is 3d. ia. a me MMreight 
or passengers is eas, or) ls. . & mile. ight 
ch: are the same as above. The Aircraft Transport 
and Travel Company also conduct a service on this 
route. Arrangements have been made by the Post- 
master- with the French Post Office for letters 
to be forwarded by French air mail from Toulouse to 
Rabat on payment of a special air fee. Correspondence 
for Egypt, India and the East, if posted in time for air 
mail on bhi Ber owe will secure connection with 
ordinary mail patched from London on the previous 
evening. 


e 


Foreren. 
France.—French air transport aompanien, assisted 
by the Government subsidy scheme, which I shall deal 


* Abstract of read at the Air Conference, London, 
Tuesday, October 12, 1920. 
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total dist of 9,775 miles, 

Bordeaux and Toulouse, and 20 passengers were carried ; 
and it is bable that this number was considerably 
increased during the summer months. 

The French air authorities have been swift to appreciate 
the advantages of, and to air communication 
between the mother country and her North African 
colonies, with the result that the Latecoere Company 
has for several months operated a tri-weekly service 
between Toulouse, Tangier and Rabat (recently extended 
to Casablanca), a distance of 983 miles. The charges on 
this route are moderate, the postage fee being 1-25 
for 20 grammes and 1-58 frances a mile for rs. 
By an arrangement with the Spanish postal authorities, 
the Latecoere Company is responsible for the carriage 
of mails between Alicante and Malaga. Forty-seven 
flights were made and 40 passengers, about 950 lb. of 
om and 70 Ib. of mails, were carried on this route 

uring the first quarter of 1920. A mang A service 
is conducted five times a week between Malaga and 
Casablanca. 

An interesting and important scheme is now under 
discussion for the inauguration of an air mail service 
between Paris and Southern Europe, and an agreement is 
believed to have been conel between the French 
Under-Secretary of State for Posts and Reloqpemee and 
the Czecho-Slovak and Polish Governments. e first 
section of this route between Paris and Strassburg is 
already open, and extensions are projected from Strass- 
burg to Warsaw, and from Strassburg-to Vienna, Buda- 
pest, Belgrade, Bucharest and Constantinople. Three 
million two hundred thousand franes has been quoted as 
the amount of the subsidy which the Czecho-Slovak 
Government proposes to t the Franco-Roumanian 
Company for this service. company will, in addition, 
receive 5 francs for every 20 grammes net weight of mails 
carried, and from the Polish Government 3,000 francs 
for every flight between Warsaw and Prague. 

The United States.—A particularly interesting ex- 
periment in the carriage of mails by air is being made by 
the United States Post Office, which owns, o tes, 
and is entirely responsible for the machines eB. os this 
service. The original lines inaugurated in 1918 were 
from New York to Washington and from New York to 
Cleveland and Chicago. The Chicago line has now been 
extended to Minneapolis and St. Paul, Omaha and 
St. Louis, and further extensions are contemplated. An 
appropriation of 1,250,000 dols. to be used for the 
establishment of a service from New York to San 
Francisco was passed by Congress this year. Accordin 
to the Postmaster-General, between May 15, 1918, an 
January, 1920, these services operated over 473,210 
miles, carried 22,254,400 letters. Belivery was advanced 
by an average of 16 hours, and an efficiency of 91-49 
r cent. was maintained. The costs work out at 
slightly less than 1 dol. per mile, but the accounts do not 
clearly state whether this figure includes the important 
item of depreciation. The United States Post Office has, 
in addition, recently inaugurated a seaplane mail service 
between Key West and Havana, which connects with 
the railway service from New York. 

British D s and Colonies.—Although, with one 
exception, no regular commercial air lines have yet 
materialised in the Dominions or Colonies, I think that 
something should be said of the work which they are 
doing, since the success of future services will depend 
to a great extent upon the preparation of sound schemes 
of und organisation, 

anada, India and New Zealand have instituted Air 
Boards. The Canadian Board, whose functions are 
similar to those of the Air Council in Great Britain, acts 
in close co-operation with the Associate Air h 
Committee and the ae. Department (which 
has undertaken to establish pilot balloons and observa- 
tion stations for studying the upper © 49 All 
the Canadian Government air stations will be available 
for commercial traffic, and the Superintendent of Flying 
tions, the member of the Board responsible for 
all civil aviation undertaken by the Government, has 
di of a number of hangars to municipalities to 
encourage and assist the establishment of public air 
ports. The Board is experimenting in oto-topo- 
graphical surveying in the province of Quebec and in 
the Ottawa and Toronto districts, and the preliminary 
survey of a posed air route between Winnipeg and 
Sudbury in Ontario has been carried out. A number of 
certificates and licences have been issued, and it is an 
important feature of the Canadian scheme that persons 
taking out civilian certificates at the same time agree to 
become members of the Canadian Air Militia and to 
attend an instruction course x at — ene anes in 
every two years. Attention is being paid to the uc- 
tion of new types of machines. Tinsitdectuters will 
submit preliminary drawings, according to specification, 
to the , which, if it approves them, will place 
orders for trial machines. 

The Indian Board, which is under the administration 
of the Department of Commerce and Industry, has 
decided upon the provision:of aerodromes on the Calcutta 
Bombay-Delhi- hi, Karachi-Bombay and Cal- 
cutta— routes. The relatively equitable weather 
conditions of India, its size, and the volume of potential 
air traffic, should lead to the steady development of 
commercial air transport. There is no doubt that the 
progressive element of the commercial world in India 








recognises the advantages of, and would welcome, the 


establishment of air transport services on a commercial 


basis. 

Both Canada and India have drawn up air regulations, 
and the New Zealand Aviation Act of 1919 empowers 
the Governor-General to make regulations by Order-in- 
Council for the issue of licences to flying schools and 

i the registration of aircraft and prohibited areas. 

New Board includes representatives of the 
Departments of Land and Survey, Public Works and 
Post Office, and its functions are to consider and advise 
on all questions connected with aviation; to maintain 
touch with the British Air Ministry ; and to keep pace 
with modern developments throughout the world. By 
arrangement with the Department of Posts and Tele- 
pephe, contracts were entered into by the Flying 

ool at Auckland for the carriage of mails in the 
vicinity of that town, but the present shortage of petrol 
has interfered with the project. 

Australia an Air Service Committee; the 
South African Government is examining the whole ques- 
tion of aviation; and the interest of SLoth Dominions 

stimulated by the great demonstration flights 
from d. 

I mentioned that there was one exception to the lack 
of air services in the Dominions and onies. In the 
spring of this year the Bermuda and West Atlantic 
Aviation Company inaugurated a service in the Bermudas 
with Supermarine flying boats and Avro seaplanes, and 
more extensive schemes are under consideration. The 
Government of the Bahamas has passed an Act regulating 
air navigation, but this is superseded by the new 
Imperial legislation which, with necessary modifications, 
includes the Crown Colonies. 


Part IJ.—Facrors ConTrisuTine to SuccessruL AIR 
SERVICES. 


Safety and reliability.—I now propose to consider what 
is being done and what it is hoped to accomplish in the 
near future towards the improvement of some of the 
factors contributing to the successful operation of air 
services. Our watchwords must be safety and reliability ; 
eam can be improved when these have been attained. 

ithout safety and reliability neither can the public 
be expected to utilise air transport, nor is there any 
inducement to surrender mails and other freight for 
carriage by aeroplane. All transport is liable to accident, 
but usually from causes unconnected with the actual 
operation of the vehicle. The safety and reliability of 
aircraft must be made equally sure with regard to con- 
struction and mechanical operation. 

The Accidents Branch of the Civil Aviation De - 
ment conducts investigations into all serious accidents 
brought to their notice, and reports on the causes of 
such accidents, enabling any experience gained to be 
given general application. This work has been carried 
out since the Armistice without specific obligation im- 
posed by Statute, but with the invariable good-will and 
co-operation of the aircraft trade and of aircraft owners. 
Certain necessary co-relative wers are, however, 
lacking, and the Air Navigation Bill now before Parlia- 
ment will remove such disabilities by making obligatory 
notification of accidents involving serious injury to 
occupants, or serious structional damage to aircraft. 
Power to summon witnesses and publish reports, the right 
of access to and, if necessary, removal of damaged 
aircraft for investigation purposes is also sought. Every 
effort, is, in addition, made to reduce the number of 
accidents which may arise from the personal factor. 
Experience has shown periodical medical examination of 
pilots to be essential. There is a medical adviser to the 
Controller-General of Civil Aviation and an examina- 
tion, conducted by a specialist medical board, is held 
every six months, with additional examinations inter- 
mediately in the event of illness or accident. 

Apart from weather, the safety of an aircraft depends 
largely upon its engines, and, perhaps, even more upon 
their installation and accessories, the petrol, oil, water 
and ignition systems. During the earlier stages of the 
war the average life of an engine before complete over- 
haul was necessary was, of stationary engines, from 
50 to 60 hours, and of rotary engines, about 15 hours. 
To-day, these figures stand at 200 hours and upwards 
and from 50 to 60 hours respectively. Increase in 
reliability may also be furthered, either by using a 
very light oe plant per horse power, run normally 
at about half its maximum or by using a plant of greater 
weight, more solid construction, and greater efficiency, 
running at nearly its full horse power. The former 
method is more expensive in primary cost and upkeep, 
but allows of higher performance and provides reserve 





horse-power for emergencies ; the latter is cheaper but 
involves a certain risk owing to lack of surplus power in 
| emergency. 
| The safety devices which are of special utility for com- 
mercial machines are those which seek to overcome the 
possibility of fire in the event of an accident, and those, 
such as devices for varying the lift of the wings, that 
seek to lower the landing speed and thus decrease the 
dangers attendant on forced landi The machine 
must be so constructed that the parts, such as magnetos 
and filters, are easily accessible for inspection. Another 
important factor is the careful and efficient testing of 
material ; metals, especially valve steels and light 
alloy castings, timber, glue, fabric, dope, &c. The 
use of X-rays in discovering flaws in timber has already 
proved valuable. Incidentally I would strongly urge 
that the present general system of starting the engine by 
turning the pro by hand is entirely antiquated 
and should no longer be tolerated. It is answerable for 
enprosienetaly 10 per cent. of service accidents. : 
pitas eens con aeaabiaoe, cael tomes! 
obtaini ety and durability, especially in tropica' 
climates. The high quality of the material is better 





assured and the strength and lightness of s are greater, 
The chief difficulties are the 4 of Peat treatment, 
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corrosion and possible danger of fatigue. A British 
example of all-metal construction was recently exhibited 
at the Olympia Exhibition by Messrs. Short Brothers,* 
but in this respect the Germans have taken the lead. 
The Junker machine, which has high-lift wings built on 
the cantilever principle without external bracing, has 
made several flights in America and Sweden. 
This important development is not being lost sight of in 
this country. 

prays! and reliability wet: x must a the 
speed of aircraft upon which rests doe erg i air 
over other means of transport, and which will hidet in 
overcoming adverse weather conditions. The root 
of the commercial air transport problem is to discover 
the best compromise between speed and weight-carrying 
capacity. Any improvement m wing design naturally 
ae pemerneaee ae * direction, and it is to win 
efficiency iti esigners are i speci 
attention. The high-lift wing ede p. Maan 
sacrifices total efficiency to lift ; in experiments 
are being made to overcome the difficulty (1) by provid- 
ing @ device, as in the cases of the Handley- 
Fairey wings, which enables the lift to be increased, 
as in starting and landing, without the efficiency of the 
wing in normal flight being impaired ; and (2) by so 
designing the wing as to give high life without the 
consequent loss | efficiency, as exemplified by the 
“ Alula ”’ wing. In addition to wing design, we must 
continue to give deep consideration to the development 
of some form of helicopter, a device not only phe, 
for the machine itself but also for many other reasons 
such as the reduction of the size of aerodromes and 
their distance from town centres. 

In estimating the factors making for safety, reliability, 
and regularity, we must take mto consideration the 
importance of the timely issue of weather forecasts, 
devices for “direction finding” by wireless in cloudy 
and misty weather, a subject to which I shall recur, and 
last, but by no means least, the human element, the 
efficiency of the pilot and ground engineer. 

Use of different types of aircraft.—One often hears the 
subject of aeroplane versus airship discussed. It is 
quite true that each type of aircraft possesses some 
advantages which the other lacks. The airship can, 
without refuelling, carry a greater weight a far greater 
distance than the aeroplane ; for instance, it is within 
the power of the modern airships to fly to Egypt and back 
without landing, with a | of 20 tons; it can fly 
day arid night, and is not so handicapped by fog and bad 
visibility ; it possesses six engines on which running 
— ean be made in the air. The aeroplane, on the 
other hand, has a much greater speed and even if the 
mooring of airships to a mast proves effective, will pro- 
bably always be much more easily landed, housed, and 
overhauled. The problem, however, is not one of riv: 
but of co-operation. The heavier-than-air craft is 
undoubtedly the best type for journeys which can be 
undertaken within the hours of daylight, the airship for 
journey of such length as to involve day and night flying. 

Types of aircraft, the development of which is of 
particular importance to us as an island State are the 
seaplane, flying boat and amphibian. These will be 
very valuable, for instance, for services between the 
United Kingdom and the Scandinavian States or the 
North German ports. It is not unlikely, in my opinion, 
that in the future the aeroplane, the seaplane and the 
flying boat will yield much of their sphere to the amphi- 
bian, early types of which have recently undergone 
successful trials in the Air Ministry Competitions.+ 

As mail, goods or passenger services extend their 
radius of operation over country possessing variable 
characteristics, the type of aircraft best adapted to each 
section of the route has to be considered and a system 
of relays established. Differentiation of types is required 
in accordance not only with the distance and natural 
characteristics of the route, but also with the nature of 
the freight carried. Whether aeroplane or airships, 
seaplane or amphibian is used, each will gradually tend 
to be subdivided into mail, goods, and passenger carriers. 
The special requirements for the first are speed, for the 
second, weight-carrying capacity, and for the third, 
speed and comfort. In all, however, the factor of 
standardisation must also be considered. Standardisa- 
tion to facilitate, not only maintenance, and the inter- 
change of spare parts, but also to ensure mechanical 
knowledge in the handling and upkeep of the machines. 

Points of general ground organisation.—In order to 
maintain aircraft in the air, it is necessary to make the 
organisation on the ground as perfect as possible. There 
are at present in Great Britain 53 civil, official, and 
privately-owned aerodromes and 53 service aerodromes, 
available for civil aircraft im emergency only, and 
arrangements are ing for the provision of landing 
facilities for seaplanes at a number of British ports, 
and at French, Dutch and Belgian ports where con- 
tinental traffic is concerned. The new Air Navigation 
Bill gives power to local authorities to ecquire and 
maintain aerodromes, a provision of which they will, I 
hope, avail themselves as air traffic increases. The 
nearer to centres of population aerodromes are situated, 
the greater the saving in time that is effected. Under 
present conditions landing grounds for aeroplanes are 
necessarily located some distance outside large towns, 
but we are trying to devise a scheme by which large 
rivers flowing through towns may be used for landing 
seaplanes and amphibians, thus saving the relatively 
long journey to the aerodrome. Negotiations are in 
Peed fa ian which it is hoped that the Thames may be 


A problem of considerable difficulty is the d 
organisation for night flying. It is obvious as 
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soon as night flying is practicable the fiyi i i 
of the aeroplane will be doubled. Arial Tighthowset t 


have been in operation for some months at Biggi 
and Croydon, another will shortly be located at pne, 
and a third between London and Folkestone. Other 


civil Government aerodromes will be ipped as soon 
as night flying is icable. Permanent electric 
landing lights and lights marking buildings are being 


installed, and experiments are being made in the use of a 
searchlight for showing up obstructions on the aerodrome 
the illumination of wireless towers and flood . 

Another important factor in the organisation of air 
navigation by night, and in fog or mist, is the installation 
of “1 efficient wireless wn ing and wireless 
telephonic system. direction- g apparatus 
installed at Croydon enables aircraft to correct their 
course at night, or in thick weather, and I would take 
this 7 senna to impress upon aviation transport 
firms great importance in the interests of safety and 
regularity of every commercial machine being equipped 
with wireless. A machine thus equi! with directional 

i as often as 
instance of the value of 
wireless telephony was afforded recently when an aero- 

lane with 10 gers on board which was forced to 

d at St. Inglevert after dark was able to ask for land- 
ing lights from the air. By ® combination of wire and 
wireless it is now possible to speak from an aeroplane 
to an office in London via Croydon, and vice versa. 
Wireless stations have also been o at the civil 
aerodromes at Castle Bromwich, Dids and Renfrew, 
and the number will be increased as the need arises. 
The time required for a wireless message to pass between 
the sender at the London terminal aerodrome and the 
recipient at Paris has been reduced to an average of 
10 to 12 minutes. British pro for the new In- 
ternational Radio-Telegraph and Telegraph Convention, 
which are being laid before the International Conference 
at Washington, include those connected with all forms of 
communication to and from aircraft. 

While on the subject of navigation, I may point out 
the necessity for the continual improvement of all forms 
of navigating instruments. It is safer, in many cir- 
cumstances, for pilots to fly by compass than by the 
ground, and they must train themselves to work by com- 
a to a much greater extent than they do to-day. 

y arrangements made with the — of British 
Aircraft Constructors, all compasses used by Pere = 
and goods aircraft are to be certified by the Admiralty 
compass observatory. A compass-swinging base has 
been constructed at the Croydon aerodrome, and expert 
advice in the fitting and adjustment of compasses is 
placed at the disposal of aircraft companies. 

Meteorology.—The safety and regularity of air services 
are largely dependent upon accurate meteorological 
reports and forecasts, which give the pilots confidence 
and enable them to circumvent adverse weather. The 

ort 


necessary. An _ interesting 


forecast service of the Meteorological Office in the De 
ment of Civil Aviation, issues hourly reports and 

iod forecasts for the requirements of the moment ; 
it issues four times daily forecasts covering 24 hours, to 
assist in making ee ts ee ey and it ye ~ _ 
synoptic messages which give @ ’s-eye View 0! 
arr’ wa conditions over the whole country, and enable 
continental and local meteorologists to anticipate the 
coming weather in their respective areas. The organisa- 
tion of the system of local centres, specially charged with 
the distribution of information, was commenced towards 
the end of 1919. Ten out of 20 of the projected 
stations are y in operation, three of them bein 

imarily concerned with the provision of reports an 
orecasts for the London-Paris-Brussels-Amsterdam 
services. For points along these routes information is 
supplied of the surface wind and the wind at 2,000 ft., 
of the amount and height of any low cloud, of the 
visibility and the prevailing weather, and, for seaplanes, 
of the state of the sea. Collective reports are issued 
hourly by wireless telegraphy from Croydon aerodrome, 
together with forecasts for the remaining period of day- 
light, and copies of these reports and forecasts are dis- 
tributed to air transport companies and to others con- 
cerned. As a result of international agreement, similar 
reports are issued at Paris, Brussels and Amsterdam. 

A knowledge of the upper air is of fundamental im- 
portance in the preparation of accurate forecasts and the 
use of aeroplanes for determining the conditions above 
the surface of the earth at certain representative places, 
has become a regular part of observational work. At all 
standard stati the t of the speed and 
direction of the wind at different heights is made two or 
three times daily by means of pilot balloons observed 
with a special theodolite. On occasions the balloons are 
followed to very great heights—from 50,000 to 100,000 
ft. The examination and classification of the results of 
these observations is a task of considerable magnitude. 
It is important, both for the development of the science of 
meteorology, and for application to commercial services 
of aeroplanes and airships. Meteorology is largely de- 
pendent upon good communications, as by wi " 
and the communications branch of the Department of 
Civil Aviation is able to give much assistance. The 
introduction of wireless telegraphy and its wide adop- 
tion by the mercantile marines of all countries, has also 
osevhled means for placing at the disposal of the meteor- 
ologist the observations over the sea for use in the 
preparation of forecasts, and for the gui of flights 
over long stretches of open water, such as those in con- 
templation to the Scandinavian States. The equipment 
of lightships with wireless may in the future provide 
further assistance in this direction. 

A feature of meteorology which is often overlooked, 
is its economic value. By making use of a 
of the wind at different heights, aircraft can complete 
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the the surface has its counterpart 
in the upper air, but even in time- can be 
dra’ mest go 


carried until a reduction in can be effected, is 
the old problem, whether to reduce rates to increase 
traffic, or to wait for increased traffic to reduce rates. 
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price of petrol ‘ to place aviation on @ firmer 
economic basis, we must discover a fuel which, con- 
currently with ensuring in the interests of safety 


light to allow of a i aly ; ‘ 
of an aircraft load, especi on long journeys. Con- 
currently with the improvement of fuel, the. engine 
must be developed so as to ensure its most economic 
use. It is quite pareve we may eventually have to 
replace the petrol by the steam engine. 

A problem which often comes up for discussion is 
“ What assis should be given by the State to com- 
mercial aviation?" In France the 


ig divided into four parts, (1) for amortisemeht and 

p, (2) for the crew, (3) for weight and 
military value, It is stated the 
granted to “legally constituted air na 
companies carrying out regular services of public value, 
but the criticism might be made that its practical effect 
is to give financial assistance to any company maim- 
taining machines in the air without sufficient regard to 
the value of the work done, or the commercial bye 
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initial difficulties. British 
that new industries, in to encourage a& 
growth, must be self-su ing, and is therefore - 
tionally opposed to giving them direct financial assistance. 
You will remember, however, that the Advisory Com- 
mittee on Civil Aviation, in their Report came to the 
conclusion that in spite of the indirect pro- 
vided, the development of civil aviation might stop short. 
The more experience we get, and the more I consider 
the case in regard to the scheme of subsidies we re- 
commended, the more clear I am that those - 
tions were sound. It was shown in our that for 
reasons of geography and climate the conditions were 
unfavourable to the growth of air transport within this 
country. It was shown that, on the other hand, services 
to the continent would afford very valuable ——) 
and data u which to build future Empire lines. 
To my mind a healthy air transport industry will assist 
a thy constructional industry, which in its turn will 


very difficult for transport concerns to show enterprise 
how vigour even if they can live during the next year or 
two. 
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transport and as soon as the insurance world is in pos- 
session of fuller information and gains n 
experience, they will assume a great deal of the wor 
of inspection at present carried out by the State. 
Carriage of mails.—Without minimising the importance 
of goods an rage og traffic by air, in my opinion, the 
carriage of mails the basis on which commercial 
aviation must at t develop. Aircraft has re- 
volutionised the speed of intercommunication by letter ; 
and banks and financial houses are beginning to realise 
that large savings can be made by utilising air mails for 
the transaction of business. We should approach the 
question by coenering. not what mails can, but what 
mails cannot, be carried by air. The area of the British 
Isles is not very favourable for an extensive air mail ser- 
vice, which ean only operate by day, since by the existing 
means of transport mails are carried during the out-of- 
business hours and can generally reach their destination 
in a night. This is another reason why it is highly im- 
portant to solve the problem of regular night services. 
On the air services to the continent, on the other hand, 
@ great saving in time is effected, and I should like to 
see a very material increase in the amount of mails 
thus carried, with!the ultimate result of the carriage of 
all mails by the certified continental air services at normal 


rates. 

I have already described the extensive scheme, which 
is being tried out, apparently with considerable success, 
in the United States, where the Post Office authorities 
state that by carrying all mails on the routes in operation 
by aircraft; and, although the normal postage fee only 
is charged, a distinct economy in ultimate outlay is 
off . The scheme, like most others at the present 
stage of development, must be regarded as experimental, 
but it is only by large experiments such as this that 
useful knowledge and experience can be gained ; and I 
therefore submit that as soon as feasible, all letter mails 
between this country and Paris, Brussels and / m 


be carried by air, and'carried without additional postage 
fee. 


Part IIIl.—Svaerstions ror Furuse D&veLOPMENT 
or Arm SeRvicgs. 


In urging the establishment of air services within 
these islands we must face the fact that commercial 
aviation cannot enter into competition by day only with 
an efficient day and night express railway service, such 
as is to be found running north and south in England. 
Possible exceptions might include amphibian services 
between London and Dublin, accelerating the delivery 
of mails five or six hours; or between Glasgow and 
Belfast, where the Clyde and Belfast harbours could be 
used as the terminals. In continental countries also air 
transport has to compete against railway systems, but 
the distances between centres of population and in- 
dustry are more suited to the operation of air services 
and the railway network is less perfect than in England. 

The position of Germany and Austra is very favourable 
to the development of air services. Berlin is within a 
350 miles radius of Copenhagen, Cologne, Munich, Vienna 
and Warsaw, while Vienna is in an advantageous situa- 
tion as the junction for a south European system extend. 
ing to the Balkan States and the Near t. In the 
United States the distances are such that aeroplanes 
flying by day only, can in many cases effect considerable 
saving of time. The New York-San Francisco mail 
service, for instance, should save about two days in the 
delivery of letters. 

But though the area of the United Kingdom does not 
allow of internal long distance flights essential for ob- 
taining the full value from aircraft, its insular position 
is by no means unfavourable to the establishment of air 
services to the continent, whereby the sea passage and 
the loss of time entailed in changing from ship to train 
can be saved. Until night flying is safer and longer 
distances can be flown continuously, we must ensure 
the maintenance of the existing services to the continent 
and promote others on the same lines. Not only Paris, 
Brussels and Amsterdam but the Scandinavian countries 
and the north German ports, and to the South, Spain 
and Portugal, should be linked up with England by 
British air services. It is very important, too, that the 
British aircraft construction industry should supply 
machines, not only to British, but, where permissible, 
to foreign commercial transport companies, in order to 
oS and obtain a proper outlet for their production. 

e have, however, to consider commercial aviation, 
not only from the continental, but from the Imperial, 
point of view. Here we have the long distances favour- 
able to aircraft, but England is detached, either by the 
ocean, or foreign territory, from the nearest Dominion or 
possession. In the one case the range is too great for 
aeroplanes, in the other they are dependent on foreign 
landing grounds. The key-routes in the Imperial system 
are those from England to Egypt, and Egypt to India, 
and we should see whether the airship is capable of run- 
ning a commercial day and night service on the former. 
Even if the airship is succes:ful, we must still develop 
the long-distance, weight-carrying aeroplane. I per- 
sonally am in hopes that with encouragement the day 
is not very far distant when we may see a heavier than 
air craft, capable of carrying economically 50 to 100 
passengers, or their equivalent, and undertaking the 
trans-Mediterranean journey, with Malta as a stopping 
place. 

The onus of linking up the Empire by air must not 
rest upon Great Britain alone. Bach Dominion and 
Colony must form its own nucleus of air development 
and thus help gradually to build up the complete system. 
There are within the various countries of the Empire 
considerable pp cay of practical development, 
and I must touch on a few of these. At present the West 
Indies are suffering from the lack of interisland communi- 
cation, both for mails and passengers, and this can be 
partially rectified by an air service for the Leeward, 





the Windward Islands and the Bahamas, and between 
the Bahamas and the American Continent, where an 
American company has actually conducted a service. 
Tam to say that the Bermuda, and West Atlantic 
Aviation Company is interesting itself in the project. 
This position in the West Indies appears to’ indicate 
the advantage of the British steamship companies 
considering seriously the value of ene their 
services by air. Large rivers are adaptable to flying 
boat services, especially as they have the great advantage 
of visibility by night, and the consideration of a project 
for such a service on the Nile was only given owing 
to the disturbances in Egypt. A practical scheme is 
also under consideration for an air service from Mel- 
bourne to Sydney, Adelaide and Hobart in Tasmania. 
The distances between the various stopping places are 
not so great as to overtask the capacity of modern air- 
craft, and should afford an excellent criterion of the value 
of aircraft as a mail and passenger carrier. These in- 
stances, will, I hops, afford some indication of the 
various methods whereby development may be assisted. 
Let us have no illusions about the difficulties con- 
fronting civil aviation. Never has the need of national 
retrenchment been greater, and it is clear that financial 
stringency will increase rather than diminish. But 
economy which is blind to the demands and possibilities 
of progress is no true economy, and I firmly believe that 
a reasoned policy of financial encouragement towards 
productive services will in the long run prove an in- 
finitely more profitable investment than others which 
have taken place. Without such encouragement, the 
air ere got industry, which is yet in its infancy, may 
wilt, and by reason of the unimaginative correctitude 
of British policy. Not only may one of those opportuni- 
ties which do not recur be lost, but we will have to face 
the almost complete pe ero cer of the expert design- 
ing and construction staffs built up during the war, and 
the potential loss to the Royal Air Force of what the 
Mercantile Marine is in emergency to the Navy. 





CATALOGUES. 


Electric Motors.—A monthly list of motors in stock 
comes from \Messrs. Higgs Brothers, Sand Pits, Birming- 
je iving prices and the leading particulars of machines 
available. 


Tools.—A catalo of taps, dies, reamers, set squares, 
adjustable man ,» and small drilling machines has 
reached us from Messrs. Ira Miller and Co., Limited, 
92, Paul-street, London, E.C. 2. 


Motor Accessories.—Messrs. Brown Brothers, Limited, 
Great Hastern-street, London, E.C. 2, send a reduced 
reproduction of the large general catalogue mentioned 
recently in these notes. 


Electrical Signs.—A large variety of signs and flashers 
are described in a catalogue received from the Sun 
Electrical Company, Limited, Neal-streot, Long Acre, 
London, W.C. 2. 


Time Recorders.—Catalogues illustrating recording 
clocks for printing the time on cards and a watchman’s 
tell-tale clock for the 48-hour week-end come from the 
Thames Manufacturing Company, Limited, Duke-street, 
London Bridge, 8.E. 1. 


Flow Meters.—The British Thomson-Houston Com- 
any, Limited, Rugby, send a special catalogue of meters 
or indicating and recording the flow of steam, gas, 
water, air, oil, &. The explanatory matter is clearly 
written and well illustrated. 


Oil Engines.—Messrs. Prices’ Company, Limited, 
Battersea, London, 8.W. 11, have issued a pamphlet 
discussing the history and type variations of oil engines, 
and containing notes on lubrication, A copy will be 
sent by the company to any one specially interested 
in the subject. 


Dry Cells.—A catalogue of dry cells, and battery 
units of them, which comes from rs. Siemens 
Brothers and Co., Limited, Woolwich, includes nearl 
all kinds of portable cells, including “inert” cells whic 
may be stored for an indefinite time and rendered active 
by adding a little water. 


Shearing Machine.—An interesting type of shearing 
machine having two rotating cutters is described in a 
catalogue issued by the Quickwork Company, St. Mary’s, 
Ohio, U.S.A. (Agents: The Oliver Machinery Company, 

gate, Manchester). The machine cuts plates from 
the thinnest up to 1 in. thick, leaving a square finished 
edge, and is capable of cutting in curved lines. 


Baling Press.—A vertical type baling press operated 
by an electric motor mounted on the top is described 
in a special catalogue issued by the makers Messrs. 
Hindle, Son and Co., Haslingden, Lancs. The power 
is epemed through steel wire ropes working in pulley 
block fashion at each of the four corners of the press and 
leaving clear access at back’and front. 


Rocking Bearings.—A carefully written and neatly 
rinted book with “good illustrations explaining the 

ichell bearings has m issued by Michell Bearings, 
Limited, 3, Central Buildings, Westminster, 8.W. 11. 
Although these bearings ‘are now so widely used and well 
understood by engineers generally their makers continue 
to present a simple fexplanation of the practical and 
theoretical aspect fof the subject—a policy to be com- 
mended in engineering catalogues of all kinds. 

Aluminium.—Some useful leaflets of note-book size 
come from the British Aluminium See Sen 
109, Queen ‘Victoria-street, London, E.C. 4, ing with 
aluminium cauls for veneering, cast wheels for motor 
cars and other vehicles, and giving tinformation relating 
to the alloying, casting ont working of aluminium. 








The aluminium cauls, it may be mentioned, are sheets 
laced between the planks to keep them separate while 
in the veneering press. 


Ou Engines.—A catalo of engines using crude 
oil, but suitable also for et oils, comes from Messrs. 
Robey and Co,, Limited, Lincoln. These are engines 
of the vertical two-stroke type and are made in a full 
range of standard sizes—10 with single cylinders develop- 
ing from 6 h.p. to 50 h.p., and 10 of the multi-cylinder 
type developing up to 200 h.p. Some of the sizes 
are supplied in portable form mounted on strong four 
wheel trucks, and precise particulars of power, 
weight, &c., are given in the catalogue. 


Gas Engine Plant.—Small power plants comprisin 

gas engine suction producer and auxiliaries, design 
or very easy and economical working are described in a 
catalogue received from the Anderson-Grice Company, 
Limited, Carmoustie, Scotland. Fourteen stand: sizes 
are listed ranging from 7 h.p. to 150 h.p. Much care has 
evidently been expended in making the plants as simple, 
strong and accessible as possible. This type of plant, 
it is claimed, can be operated at about one-fourth the 
cost of other methods of power production. 


Thread Grinder.—A lathe attachment grinder for 
finishing hardened screw threads is described in a 
catalogue received from the Precision and Thread 
Grinder Manufacturing Company, Arch-street, Phila- 
delphia, U.S.A. It consists of a motor-driven spindle 
and an adjustable tool rest for the diamond tool for 
dressing the grinding wheel. In one form a vee-edge 
wheel grinds out the included angle, and in another 
two wheels operate on o ite sides of the work, each 
grinding on opposite of the thread. 


Cranes.—The catalogue issued by Messrs. Stothert 
and Pitt, Limited, Bath, shows a very wide range of 
cranes for docks and warehouses, cargo handling, railway 
work, forging, shipbuilding and other ae All the 
cranes are electrically driven and have a full equipment of 
auxiliary appliances. Much useful explanatory matter 
is given in the catalogue, which also includes a lucid 
description of the firm’s horizontal luffing gear for jib 
cranes. The catalogue, which extends to over 100 
quarto pages is well printed and illustrated and is in every 
way 4 creditable example of trade literature. 


Water Flow Instruments.—Messrs. George Kent, 
Limited, 199, High Holborn, London (works, Luton), 
send a general catalogue of their productions which 
include venturi meters, domestic and trade standard 
meters @ rotary piston type for district supplies, high- 
pressure hydraulic flows and low pressure boiler feed 
a an “inferential” type, audible water level 
indicators, waste detector meter, vee notch discharge 
recorders, steam flow meters, air meters, &. Also a 
special catalogue giving a long list of venturi meters 
supplied with short particulars in each case. 


Ash Conveying Plant.—A catalogue from Messrs. R. 
White and Sons, Widnes, describes a large ash conveying 
plant erected by them some years ago for a Cheshire 
chemical works. The ashes. are conveyed in tipping 
buckets by an aerial ropeway over 2,000 ft. long at a 
maximum rate of 15 tons per hour. The buckets are 
raised by an elevator to a height of 60 ft. and then 
travelled and tipped and returned into position for re- 
loading automatically. The standards supporting the 
ropeway are moved from time to time in onde to cover 
the tipping field. Several good illustrations and a clear 

und plan are given, and the booklet is both interesting 
in itself and excellent testimony to the firm’s ability to 
deal with such unusual tasks. Another booklet describes 
an ore conveying plant having a capacity of 300 tons 
per hour erected by the same firm at Coatbridge, near 

lasgow, and operated on somewhat similar lines. 


Radial Drilling Machines.—This machine tool is very 
adequately represented in several catalogues received 
from Messrs. William Asquith, Limited, Halifax, who 
make many special designs and a full range of sizes. 
The usual ‘ype ‘has a base plate with a fixed pillar on 
which the ial arm revolves and on which it may be 
raised or lowered by mechanical power, with the drill 
vertically disposed. As a variation of this design there 
are several forms of multiple surface base-plates, and 
base-plates on which the pillar may be traversed ; and 
also forms in which the drill may be swivelled almost 
universally by turning the arm and saddle. Several 
portable machines are also made and also a machine of 
the horizontal type. Fixed, revolving and swivelling 
tables, angle plates, tapping, reaming, milling and other 
tools and attachments are shown in the catalogue. 
Even very heavy machines are easily operated by one 
man owing to the full application of power to the adjust- 
able parts. Asmaller catalogue illustrating examples of 
machines applied to special work is an interesting sum- 
mary of the large catalogue. 





Tractors ror EstHonta.—According to the Esthonian 
paper Waba Maa, for August 27, ploughing tests were 
made with the Interna‘ional rvester Company's 
tractors on August 26, many official persons from the 
Ministry of Agriculture and local farmers being present. 
The results achieved showed that the machines are 
suitable for use in Esthonia, and it is confidently antici- 
pated that the Ministry of Agriculture will place large 
orders for tractors next spring. In connection with 
the foregoing, al it is not felt that United Kingdom 
manufacturers are likely to take any action on account 
of fi ial difficulties of trade with Esthonia and the 

roximity of Germany, the Department of Overseas 

would be quite willing to offer its services in case 
any firm is interested. 











